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COMETS; GASES. ICES, GRAINS AND PLASMA 

FINAL PROGRAM - SCIENTIFIC SESSIONS 

R"Review (15 min.), C*Contr1buted (10 min.) 

P^Poster Talk (10 min.), E'-Exhlblt, T»THle Only 

A maximum 5 minutes discussion is allotted for each R, C, and P paper. 
Discussion of related papers may be combined at the session chair's 
d1 scretion. 


WEDNESDAY 

0845 WELCOME and INTRODUCTION A.R. Kassander, Jr. Vice-President 

for Research, University of Arizona 
L.L. Wilkening, Chair, Organizing 
Committee 

NUCLEUS Chair; W. Irvine 


0900 

Delsemme, A., Conn, 
B. and Rahe, J. 

(N.IR) 


Sekanina, Z. 

(N.2R) 


Whipple, F. L. 

(N.3R) 

1010 

BREAK - Gehrels, T. 
et al . 

(N.26P) 

1030 

Hellmich, R. 

and Keller, H .U. 

(N.4C) 


Tedesco, E.F. and 
Barker, E.S. 

(N.5C) 


Stauffer, J.R. and (N.6C) 
Spinrad, H. 

Degewij, J. and (N.7C) 

Chapman, C.R. 

Degewij, J., Hartmann, (N.8C) 
W.K. and Crulkshank, D.P. 

Hartmann, W.K., (N.9C) 

Crulkshank, D.P. 
and Degewij, J. 

A'H»jarn, M.F., Dwek, (N.LT) 
i. and Tokunaga, A.T. 

Jamar, C. and (N.IOC) 

Malaise, D . 

Hobbs, R.W., Srandt, (N.llC) 
J.C., Maran, S.P. 



and Hoi 1 is , 

J.M. 


1230 

LUNCH 

NUCLEUS 

Chair 

1400 

Kampun, P. , 


(N.12C) 


Nttengi 1 1 , 

G.H. 


find Shapiro 

, 1 . 1 . 

(N.13C) 


Weissman, P.R. 

and 


Kieffer, H.H. 


Structure and Origin of Cometary 
Nuclei 

The Problem of Split Comets in Review 
Rotation of Comet Nuclei 
Spacewatch Camera 

On the Visibility of Cometary 
Nuclei 

Photometric Function of the Periodic 
Comet Tempel-2 During Its 1978-79 
Apparition 

Behavior of the Red Nuclear Continuum 
of P/Comets with Heliocentric Distance 
Spectrophotometric imagery of P/ 
Schwassmann-Wachmann 2 
P/Schwassman-Wachmann 1 and Chiron; 
Near IR Photometry 
Surface Materials on Remote Cooiets; 
Theoretical and Observational 
Indicati ons 

Where is the Ice in Comets ? 

Study of the Nuclear Region of Comets 
by the Observations of Eclipsed Stars 
Millimeter-Wave Radiometry of 
Cometary Nuclei 


D. Crulkshank 

Radar Detectability of Comets 


Thermal Modeling of Cometary Nuclei 
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1535 

1555 


08 30 


101 5 


Sffloluchowski, R. (N.14C) 

Klinger, J* (N.15C) 

F1nk, U. pnd (N.16R) 

Sill. G, 

Hapke, B., Wagner, (N.17E) 
Wells, E< 
and Partlow, W. 

Moore, M* and {N.18C) 

Bonn, B. 

Foti, G., PirroneTlo, (N.LT) 
V. and Strazzulla 

Johnson, R.E. and (N.19E) 
Lanzerotti, L.J. 

BREAK - ReVelle, D.O. (N.22P) 


Wetherill, G.W. and (N.20R) 


ReVslle, D.O. 

Drummond, J. (N.21C) 


Williams, t. and (N.LT) 

Hughes, D.W. 

Tedesco, E.F. and (N.23C) 

Gradie, J.C. 

Wilkening, L.L. (N.24C) 

Ponnamperuma, C. (0.12R) 


Hept Content and Evolutico of 
Comet ary Nuclei 

Some Consequences of a Phase Transition 
of Water Ice on the Heat balance of 
Comet Nuclei 

Infrared Spectra of Condensed 
Volati les 

Vacuum UV Reflectance of NH», H^O, C0«, 
and SOg Ices i c c 

Proton Irradiation of Cometary Type 
Mixtures} Cosmic Ray Effects on Comets 
in the Oort Cloud 
Experimental Rates of Frozen Gas 
Erosion by KeV-MeV Light Ions 
Charge Particle Erosio?? of Frozen 
Volatiles in Comets 

Identification of Meteoritic Fireballs 
Using the Theoretical Light Curve 
Technique 

Relationships Between Comets, Large 

Meteors, and Meteorites 

Earth Orbit Approaching Comets and 

Thei r Theoretical Radiants 

Using the Theoretical Light Curve 

Technique 

The Connection Between Meteor Streams 
and Comets 

Compositions of Outer-Belt Asteroids: 
Implications for Comets 
Composition of the Material Which 
Initially Accreted in Comets 
Comet Implications for the Origin 
of Life 


THURSDAY 


DUST Chair: J. Burns 


Fechtig, H. 

Fraundorf, P., 
Brov^nlee, D.E. 
and Walker, R. 

Wagstftff, J. and 
King, E .A. 

Grun, £., Fechtig, H., 
Kissel, J. and 
Pailer, N. 

Fraundorf, P., 

Freeman, J.J. and 
Patel, R. 

Ney, E. P. 

BREAK - Van Flandern 


(D.IR) Cometary Dust in Space 
(D.2R) Laboratory Studies of Interplanetary 
Dust 

(D.3C) Search for Possible Cometary Dust 
in Antarctic Ice Cores 
(D.4C) Interrelation of Interplanetary and 
Cometary Dust as Observed by the 
Helios Micrometeroi d Experiment 
(D.5C) Infrared Spectroscopy of Interplanetary 
Dust in the Laboratory 

(D.6R) The Optical and Infrared {.5 to 20w) 

Broad Band Observations of Bright Comets 
(C.25P) Do Comets Have Satillites? 
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1035 


1230 

1400 


1 530 
1 550 


Campins, Hi, 

(D.7C) 

Lebofsky, M. 
and Rieke. G. 

Manner, M. S. 

(D.8C) 

Michalsky, J.J. Jr. 

(D.9C) 1 

Isobe, S. 

(D.IOC) 

Saito, K., Isobe, S. 

(D.llC) 

Kimihiko, N, and 
Tatsuro, I. 

Hughes, D.W> 

(D.12R) 

Wallis, M. K. 

(D.13R 

LUNCH 

DUST and RADIO 

OBSERVA 

Schwehm, GrH. and 

(D.14C) 

Kneissel, B. 

Consolmagno, G. 

(D.15C) 

Mendis, D.A. 

(D.16C) 

Sekanina, Z. 

(0.17C) 

Gustafson, B. A. S. 

(D.18C) 

and Mi sconi , N. Y. 

Yeomans, D.K. 

(0.19C) 

BREAK - Irvine, W., 

(M.UP) 

Schloerb, P. and 
Yngvesson, S. 

Singer, S.F. 

(D.20C) 

Stanley, J.E. 

(D.21C) 

Farrell, J.A. and 

(D.22C) 

Sekanina, Z. 

Kiselev, N.N. 

(D.23C) 

Chernova, G.P. 

Gibson, O.M. and 

(D.24C) 

Hobbs, R.W. 

Snyder, L. E. 

(C.IT) 

Bockel e'e-Morvan, D., 

(C.2C) 


Periodic Comets 


Emission from CvJmet Dust 
)ptica1 Polarimetry of Come 
VI 

Interpretation of the Polai 
Distribution of Comet West 


from Evaporation and Radiation Pressure 
Mechani sms 


Chair: R. Newburn 


Models for the ESA Giotto Comet Halley 
Probe 


Electromagnetic Scattering 
On the Electrostatic Charg 
Distant Cometary Nucleus 


of the Perseid Comet from Observations 
of Dust Phenomena 


Plane of Interplanetary Dust and 
Its Possible Relation to Dust from 
Comet Encke 


Meteors 


Waves from Spacelab^ 
Lifetime and Ori gin o 
Partic les 

Submicron Particles 1i 
System 

Motion of Structures 
of Comet West 1 976 VI 


Brightness and the Nature of Cometary 
Atmospheres 


the Icy Grai n Halo 
Outstanding Problems in Ra< 
Observations of Comets 
Observations of the OH Rad 
Comets at 18 cm Wavelength 


Crovisier, J., 

Gerard, E. and Kaze> !• 

Ekelund, L., (C.3C) Searches for Millimeter-Wave Emission 

Andersson, C., from HCN, CS, and CH^OH in Comet 
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Bradfield (197^0 


Irvine, W.M., 

Schloerb, F.P. and 
Robinson, S.E. 

FRIDAY 


COMA Chair: J.C. Brandt 


0830 


1010 

1030 


1 225 


Meisel, D.D. and 
Mees, C.E.K. 

Neff, J.S. 

Minis, R.L., 

Thompson, D.T. and 
A'Hearn, M.F. 

A'Hearn, M.F. 

A'Hearn, M.F. 

Cochran, M.O., 

Cochran, A.l. and 
Barker, E.S. 

Barker, E.S. 

BREAK - Malaise, D. 
and Cvcchiaro, A. 

Larson, S. 

Cochran, A.L. and 
Barker, E.S. 

Johnson, J.R., Turek, 
P., Fink, U., 
Larson, S., Smith, 
B.A. and Reitsema, 

Newborn, R., Jr., 
Spinrad, H. and 
Stauffer, J. 

Feldman, P. D. 

Festou, M.C., 

Feldman, P.D. and 
Weaver, H.A. 

Weaver, H.A., 

Feldman, P.O., 
Festou, M.C., 
A’Hearn, M.F., 
and Keller, H.U. 

LUNCH 


(C.4R) Comet Photometry; Past, Present, 
and Future 

(C.5C) Filter Photometry of Comets 

(C.6C) Narrowband Photometry of Comet P/ 
Stephan-Oterma 

(C.7E) Standa‘-di zed Filters for Cometary 
Photometry 

(C.8R) Spectroscopy and Spectrophotometry 
of Comets at Visible Wavelengths 

(C.9C) Spectrometric Observations of Comet 
Bradfield (1980t) 

(C.IOC) Spatially Resolved Observations of 
the Inner Coma of Bradfield (1979t) 

(C.15P) Detection of the Proper Glow of 
Comet Bennett 

(C.llC) Recent Spectroscopic Observations of 
Comets 

(C.12C) Spectrometric Observations of Comets 
Stephan-Oterma and Encke During Their 
1980 Apparitions 

(C.13C) Recent Results of CCD Comet Spectroscopy 


H.J. 

(C.14C) Spectrophotometric Evidence on the 
Origin of Cometary Cg and CN 

(C.16R) Ultraviolet Spectroscopy of Comae 
(C.17C) Ultraviolet Bands of COt in Comet 
Bradfield (1979z) ^ 

(C.18C) Observations of Faint Comets with lUE 


COMA Chair: P. Feldman 


1330 Huebner, W.F., (C.19R) Photochemical Processes in the Inner 

Giguere, P.T. Coma 

and Slattery, W.L. , , . 

Jackson, W.M. (C.21R) Laboratory Studies of Photochemistry an( 

Spectroscopy Applied to Comets 

Huntress, W.T., Jr. (C.22T) Laboratory Studies of Ion Chemistry In 

Cometary Atmospheres 
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Spinrad, H. and 
StauHer, J.R. 
Cucciaro, A. and 
Malaise. D. 
Swift, M.B. and 

(C.23C) 

(C.24C) 

(C.25C) 

Mitchell, G.F. 

Prasad, S.S., 

(C.26C) 

Huntress, W.T., 


Neugebauer, M.M., 
and Mitchel 1 , G.F. 



1510 BREAK Schleicher, D. (C.20P) 
and A'Hearn, M.F. 


Production Rates of [01] in Recent 
Comets 

Dynamical Coma Models for Comet 
Bennett 

Models of the Cometary Coma in Which 
Abundances of Observed Species are 
Calculated for Various Heliocentric 
Distances 

Chemical Composition in Cometary Comae 


OH Fluorescence in Comets 


ION TAILS Chair: P. Feldman 


1530 


\ 


Brandt, J.C. 

(I.IR) 

Ip, W-H., Axford, 

(I.2R) 

W.I., and 
McKenzie, J.F. 

Schmidt, H.U. and 

(I.3R) 

Wegman, R. 

Mendis, D.A. and 

I.4C 

Houpis, H.L.F. 

Beard, D. 

(I.5C) 

Krishan, V. and 

(I.6C) 

Sivaraman, K.R. 

Jockers, K. K. 

(I.7C) 

Miller, F.D. 

(I.8T) 

Ers'nkovich, A. I. 

(I.9G) 

Niedner, H. B. , Jr. 

(I.IOC) 


Observations and Dynamics of Ion 
T a i 1 s 

Theories of Physical Processes in 
Cometary Ion Tails 

Plasma Flow and Magnetic Fields in 
Comets 

The Cometary Ionosphere 

Cometary Molecular Densities and 
the Production of Type I Tail Rays 
Peculiarities in the Ionic Tail of 
Comet Ikeya-Seki (1965f) 

Plasma Dynamics in Comet Kohoutek 
1973 XII 

Configurations of Evolving Plasma 
Tail Rays 

On the Folding Phenomenon of Comet 
Tail Rays 

Connections Between the Solar Wind 
and the Large-Scale Properties of 
Cpmetary Plasma Tails - The Role of 
Magnetic Reconnection 


FRIDAY NIGHT 


2000 




COMET 

Arduini, M. et 

al. 

(M.IP) 

Delsemme, A.H. 

Degewij, J. 
Bender, D.F. 

Zerull, R.H., 
Giese, R.H., 

and 

(M.2P) 

(M.3P) 

(M.4P) 

and 

Kneissel, B. 



Levassuer-Regourd, A. 

(M.5P) 


MISSIONS 

IR Space Experiment on Soviet 
Spaceprobe to Comet Halley 
Physical Observations of Comets with 
the Infrared Astronomical Satellite 
Observation/Mission Planning Aids for 
Periodic Comets 

A Light Scattering Experiment for the 
Measurement of Cometary Dust 

In-Situ Optical Observations on 
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C.p «t. al. 

McDonnelU (M.7P) 

Evans, G. and 
Grun, E. 

Neugebauert M. , (M.8P) 

Goldstein, B.E. 

Goldstein^ R« and 
Clay, D«R> 

Curtis, C.C,, Fan, C. ,{M.9P) 
Y. and Hsieh, Ki 

Dobrovolsky, O.V. and (M.lOP) 
Ibadov, S. 

* Smith, P.L., Black, (M.12P) 

J.H. and Oppenhelmer, 

M. 


board Giotto Probe 

In-situ Evaluation of a Cometary Oust 
Efflux: OIDSY on board ESA's Comet 

Halley Giotto Mission 
An Ion Mass/Velocity Spectrometer for 
a Comet Mission 


Some problems and Some Solutions to 
in situ Investigation of Neutral 
Atmosphere on a Fast Fly-by Mission 
Artificial Meteors In the Atmospheres of 
Comets and other Celestial Bodies as 
Research Tools 

Ultraviolet Absorption Studies of 
Atoms and Molecules In Comet Halley 
with Space Telescope 


SATURDAY 


0830 


0915 


1005 

1020 


ION TAILS (con't) Chair: M.d.S. Belton 


Goldstein, B. E. 

Buti, B. 

Russell, C.T., 
Luhmann, J.G. 
and El phic, R.C. 


(I. lie) Constraints on Magnetic Merging and 

Particle Acceleration In Cometary Tails 
(I.12C) Role of High-Frequency-Turbulence In 
Cometary Plasma Ta1 Is 

(1.13C) Solar Wind Interaction with Comets: 
Lessor\s from Venus 


♦ 


ORIGIN, EVOLUTION AND INTERRELATIONS Chair: M.J.S. Belton 


Bhandari, N>, Lai, D. 

(O.llC) 

and Rao, H.N. 

Greenberg, J. 

(O.IR) 

Irvine, W. M. 

(0.2C) 

BREAK 

Welssman, P. R. 

(0.3R) 

Scholl, H., Cazenave 

(0.4C) 

A. and Brahic, A. 

Everhart, E. 

(0.5R) 

Fernandez, J, ynd 

(0.6C) 

Ip, W.-H. 

Froeschle, C. and 

(0.7C) 

Rickman, H. 

Carusi, A., Valsecchi 

. (0.8E) 

G.B. and Kresak, L 

• 

Degewlj, J. and 

(0.9R) 

Tedesco, E. 

Levin, B.J. and 

(O.IOT) 

Simonenko, A.N. 


Planetary Atmospheres: Cometary 
cont r1 buti on 

Evolution of Comets from Interstellar 
Mutter to Interplanetary Matter 
The Increasing Chemical Complexity 
of Cold, Dark Interstellar Clouds 

Dynamical History of the Oort Cloud 
The Effect of Star Passages on 
Cometary Orbits In Oort's Cloud 
Evolution of Long and Short 
Period Orbits 

Dynamical Evolution of a Cometary 
Swarm In the Outer Planetary Region 
A New Method to Estimate Perturbations 
of Jupiter on Cometary Orbits 
Orbital Patterns at Close Planetary 
Encounters 

Do Comets Evolve Into Asteroids or 
Satellites? The Physical Evidence 
On the Implausibl 1 Ity of Cometary 
Origin of Most ApoHo-Amor Asteroids 
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ORIGINAL PAGE 
OF POOR QUALITY 

THE STRUCTURE AND ORIGIN OF COMETARY NUCLEI 

A.H. OtlSMNi B. Oonn 
•mi J. R«hi 

»h# prin»ry opnccrn of thli review li fh« itruoturc of 6h# nucliui. 

TTsf rrletion betw»rp origin) itructurr )<nd oonpoilbton ti ilio bressfd. ’'n 
ord«r to devolop i aenilit*nt model) b»»ic obifrv#tion#l properUe* *r»‘ 
lunnrriifd. Thff* *r* f)M») rmllui) ilbrdO) comportt^^on) rnd bihsvlor both 
throughout the orbit pnd with More d»t*U»d dtjouialoni of moit of 

thM« lubjcoti ere prcicnted by other euthori> FrOpoeed modeli for the 
nueleui ere deierlbed end eeiwlned. Some veri»tion of Lhipplf'* 
loy-conglcfierntf nuoleui eppeer* to bo the noit luiteble worklnt' 
hypotheile. He do not ebtrapt to derive • definitive model ei current 
knowledge ebout comet* i* not luffioient. Cur elm It to pre*ent en interim 
model which will *erve oe • Jound beil* for further reieereh. 

The origin of the edopted model by eccufiuletion In * prlnordlel foler 
nebulc or Intersteller cloud le dimuiied. The further evolution of 
cemetery nuclei through their r#*id*nce in the Cort Cloud to their 
eppeorenoe a* short period comet* and their ultimate derti*e li al*o 
considered. 


N.2R i;;.g prosixm or split comets in review 

Z. Sekaalna 

Jet Propulalon Laboratory 
California Isatltutc of Technology 
Paaadanai California 91109 

Recent progreae in the Inveaclgaclon of cometary apliecing is reviewed from 
the dynaoicel and phyeicel icandpointe. The clue to the underetending of relative 
cotiona of fragmente of a coaiee ia the fact that their rate of •eparation ie datar- 
fined by the oonantua from oucgaaaing, the net differential forca thanca baing of 
iha eama natura ta the nongravitational parcurbationa detected in the motiona of 
moat short-period cortca and aona naarly-parabolic onea. The differencial rapulaiva 
acceleration y (aaaumlng chat cha radial componant ia dominant) and cha clma of 
apliecing art tha only paramatars of chla almpla modal) which auccaaafully repraaanei 
Che poalelonal obaarvaelona of nearly all of the 21 known ipllc comeca. The time 
difference between eplitelng and final obeeevaeion, weighted by hallocanceic 
dlatance) la termed the endurance. It provides a lower llmic to each fragment' a 
nocmallzed lifetime end maasuree ita ralaciva mata loaa. Tha anduranca la found to 
be highly correlated with y end either quenelcy can saeve to claaalfy lacondary 
nuclei of split comets into three cattgories: paralscanc companlona) short-lived 

companions) and minor fragmanta. A Cast of spllcclng) besad on thla modal, has 
bean devistd to aitabllsh whtchar or not an slltgadly multiple comet hee In fact 
split. It curna out chat virtually all raports of unconflcmtd obsa^aclons of comae 
mulelpUclty ara arrontoua. - Tha accaltxacloa y varias baevaan 10~^ and savacal 
elmas 10~^ cha solar actraccion, cha anduranca baewaan a ftw and savaral hundrtd 
aquivalane days. Tha points of splltclng hava a random dlstribuclon) cha rtcord 
hellocsncrlc diacanca baing 9 A.U. (!) bafora parihallon. Only for tha txeansivaly 
obaarvad split comacs cha modal natd Incorporaca also the initial valoelty of 
saparaclon, which is navar graacar than a ftw macecs par saeond. Tha Inearprataeion 
of tha saparaclon valoelty is complicaetd by cha gravitational iaeteaecioK of cha 
fragmancs for soma time after breakup. Tha caleulaclone ehow that in the absence 
of a nee differencial nongravieaclonal force (an Ideallzad case of identical frag- 
ments), the axieeenca of gravleaclonelly locked multiple nuclei li at least remotely 
poselbie. - In eavarel cases cha calculated time of splitting coincides either with 
a flare-up in the visual end/or Infrared brlgherise or with an outburac dccccced as 
an isolaead seraamer in the dust tall. Comae West 1976 VI is the bast example of 
this correlation of avenca. Although the elmt of breakup darlved from the obaerved 
motiona of the fsagmenca refari probably to the time of termination of chevir 
appreciable ectraction. the coincidence .it evenct euggeeci that the "dynamical 
saparaclon" follows the ■plletlng with little else lag. - Light variaclona of 
fragmanCs ere unpredictable and their average empllcude appears to be ccrrelaced 
with Che companion category: shore-lived fragments display greaetr amplieudta chan 

pcrslactne companlona and show physical slmilarleias with cha bthavlor of a small 
class of comacs that hava dlaalpatcd lltarally bafora tha eyas of obaarvtrs. - The 
identification of the breakup mai'hanltm, tha most difficult part of cha invemclgation 
of split C 08 MCS, is briefly addressid end a few proposed candldatee (rotational 
braakup, radloacclva heating) diac.^sead. - Thla paper presents cha results of one 
phase of research cavriad out at cha Jac Propulsion Laboracor/, California Inscltuco 
of Tachnology, under Contract Number NA£ 7-100, sponsored by the National Aaronauclcs 
and Space Adminis era cion, Planetary Aemosphwirtt Program, Office of Space Sciences. 


RQtaUon of Nucloi 
Prtd ti. WhippU 

Snichioniin Aitrophyiical Cbtorvator/ 

Cubridgi, Mitf «chu?<^cs 

Th« Miniicuii htscor)^ of spin«v*ctoi‘ 'ototrch on coMOt nucltl 
li rtvitwcd. Major amphaait ia placad on actual datarninationa of 
rotation pariod and of apln*axla oriantatlon. Tha lattar ia In- 
dlcatad by aayiuatrical coiiaa (Sakanina, IcaruiJ, 37, 430-442, 1979 , 
and Whippla, Aat.ron. J., IS, 30S-313, 1910) and by tiia dlractiona 
of naar-nuclaua Jata (Sakanina, in praaa, 1991). Tha apin axia ia 
known for aix ahort-pariod co&iifca, including i*/Encka for which a 
rapid pracaaaion of tha apin axia haa baan aatabliabad by Whipple 
and Sakanina (Aatron. 84, 1194-1909, 1979), 

Rotation parioda can ba laaaaurad by photomatry (aa for aatarolds) , 
by naar-nuclaua Jata and by halo dianatars (aee Whipple, Tha .Moon 
and Planets, 19, 30S-31S, 197$) , The halo nathod hos be^n by far 
the most prolific. The apin periods (P) for 4S comets, almost all 
new determinatiosis , are presented and compared with those of 41 
small asteroids of diameter UO km. Tha median P for tha comats is 
15.0 hr. versus 6.8 hr. for these asteroids. The preliminary distri- 
bution curve of log P for comets la flatter than gaussian and for 
asteroids. Slow accumulation at low relative volociti <s is sug- 
gested. The shortest pariod is 4,1 or 4.6 hr, consistent with near 
stability for a low mean density. The pariod increases statistically 
with absolute brightness (ai the 2.5 a lev'U) • Wo proof of sublima- 
tion spin-up is yet established. 

N.4 ON THE VISIBILITY OF COMETARY NUCLEI 

R. Hellmkh, H.U. Kellar 

Scattered light from dUst in the inner coma can deteriofite the 
visibility of the cometary nucleus. For a given particle size dis- 
tribution and production rate the screening effect depends on the 
details of the number distribution of the drat grains in the very 
vicinity of the nuclear surface. Based on the results of a gene- 
ralized Probstein gas-dust interaction model (Hellmich, 19RI) the 
contributions of radiation scattered by dust are estimated for 
Nawbum's dust models of comet Halley using a single scattering 
approach. The degradation of the visibility of the nucleus (par- 
ticularly in contrast) can be neglected for Newbum’s eatreme low 
case and reaches complete obscuration for the extreme high case. 

Ref.: Hellmich, R.: 1981, The Influence of Radi-* Hon Transfer in 
Cometary Dust Haloes on the Production Rates of Qas and Oust, 

Astron, Astrophys., in press. 
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N>s FhotoMtHc PhtM Function of th# FoHo^lu Comot Tonptl-S 
durinf Iti 1l7l>1f7f Attrition 

by 

Edi.«rd F. Todoico Edwin S, Ic^iitr 

Lunar and Flanotaiy l>ib. and McDonald Miorvatory 

Tha Unlvaralty of Arliona Uni vanity of Taxai at Austin 

Fhotoaatrlc obiorvatloni of F/TaMpol*2 wort obtained by four dlfforant groups 
In lata 1978 and aarly 1979. Thtsa data %im that batwoan » Octobar and 29 
Otcaf^r 1978 Tanpal-2 axhlbltad an astarold^i^a phasa function with a slope of 
0.04 *0.08 nag/dag. During this tint th9 hallocontric dlstancot r, Increased 
from 7.88 to 3.02 AU ana the apparent v1ti;a! Magnitude went fron 19.0 to 19.4. 
Between 24 January and 24 February 1979 (3,184 m 3.31 AU1 a sharp Increase In 
brightness was obsarved, reaching a peak on 29 January at which tine the ecnat 
was'v2.7 nag brighter than It was at a slillar phasa angle In lata October. Since 
the heliocentric distance at the tine of this ouibufjt was<vi| AU greater than It 
was In October the outburst cannot be attributed to heating of the nucleus as 
the const approached the svii. Since an upper Unit of V(1««(K,8,4 was deduced 
fron observations node on 24 March the count had returned to Its pre>outburst 
brlghtnass by this date. Hence an upper Unit of 8S days can be placed on the 
Pftriod of tine during which significant ictlvKr/ was displayed. The fact that the 
V>,1,«) on 28 October and 24 March differ by about % nag Is cof>ii1stent with the 
uncsrtaintles of neasurenent and the fact that Tanpe1>2 displays a rotational 
anplltude on the order of >i nag Oarker and Rybskl (1979, 8AAS 12, 438)1. If we 
assuna that the October, Oecenber, and March observations were not affected by 
conetiry activity, i.e.', that a *bara nucleus* was being observed then the phase 
coefficient of 0.11 * 0.07 nag/day obtained fron these data should bo consistent 
with tiisse observed for asteroids. Indeed, within the large uncertainty, such Is 
the case since asteroid phase coefficients vary between 0.02 and 0.05 nag/deg with 
asteroids of lower albedo having larger phase coefficients. The absolute magni- 
tude, V(1,0), of the bare nucleus Is therefore 14,5 * 0.5. The spectra obtained 
by Spinrad et a1. (1979) are similar to those of thelow albedo asteroids found 
In the outer parts of the asteroid belt (Tedesco and Oradle, this conference) 
as well 4S to the more conaon S^type asteroids. Since these aitaroldi have 
gaonetrlc albedos ranging fron 0.02 to 0.20 It Is not unreasonable to suppose that 
the albedo of Tanpnl-2 also lies In this range. (This, of course, assumes that 
the eornt's bare nucleus was actually observed.) 

Conclusions 

1 ) Photonatric observations of faint coasts using different observational 
techniques can be successfully conblned. 

2) Tanpe1-2 can undergo outbursts of activity at heliocentric distances 
In excess of 3 AU. 

3) the absolute (V) nuclear magnitude of Tempel-2 Is 14.5 lO.S. 

4) If the bare nucleus was actually observed It nay be as large as 15 km 
In diameter. If the bare nucleus was not observed then this value 
represents a strict upper limit on the size of the true nucleus. 

M.5 *Tb« lahavior of eho Rod Rueloar Coatlauimi of P/Comoeo wleh varying 

Rolloeanerle Olotonea* 

John R. Seauffor • 

Hyron Spinrad 

Oapartiaanc of Aacronomy, Vnlv. of Califorr^a, Rarfcalay 

Our Uck IDS aeajs iaolata tha rod continuum fron eha phocomatrle nueloi 
of Mvoral 1980 P/Comata in apaeeral ’windows* aXnoae aneiraly fraa of 
oniaalon (on aithor aido of eho rad [OX] linoi, aeatly avoiding eho NKg 
bands). 

Tha rod ragion eoncimiun nagnitudas of thaso Comaes ara guita faint; 
r/Enefca was obaarvod at r ■ 1.89 A.O. at eontinuiM nag. 19.0; howavar its 
continuun than quita strong eomparad to tha onisaion llnaa. As Eneka 
approaehad tha sun, its continuum did not brighten; if anything, it faded 
slightly. Ha prasant rough powar-law dascrlptions of the reduced continuum 
brightnoss variation of P/Encka (poaltive anponant) and P/Tutela and 
P/Staphan-Otatna for their 1980 apparitions. Tuttle and Staphan-Oti-^laa both 
show tha axpectad nagaciva axponantlal dapandanca upon the eonatary 
haliocantrle distanca. 


These changes ara cautiously Insartad into tha context of an ley-grain 
phatomaCrle nuclear nodal. In eha case of P/Eneka, no solid body nucleus 
axeaoding a half-km radius is photccaerleally possible, unless its albedo is 
lower than 0.6i l Hera likely r < O.S ten if any icy-grains survivs in eha halo 
at r r 0.8 A.b. 
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fgtSMWh8S3Bttf^ >■111^ 9l (?)> 

<7oh«n D«f«wij {Jac rroj^aion ubmracaiy) uA Ciaak K. OiapMii 
tflanatary faianea XnaCikuea# tMaan) . 

Ha aaa uyi»f ta oHtaia avatially naalva4 eelaclMtcy (0,40 • O.OS i«) 
9t faint eoMta ualiif tha viOae caaaaa m ttim ll'liwh taiaaaoHa bf tha 
Kitt faak Matlonal okaamtacy, tM fiitaaa caiikara4 at cha CN(0«0) 
and CjCOiO) baiwia an uaad yiua aix fUtara at wvalanftha iaaa 
affaetad ky faattaa aaiaaianai Xfiia afynaeii allow ua ta oktain 
■netnl nflaetlvity poiata foK tlia eantzal oondanaation and tka 
duat/yaa olaud, In pa^etilu foe faint (vyiS Mf) and diatant 
r^2-3 AO) ooMta* tha eaaa ia nUtivaly faint aifirad kith tha 
oora« and w oan aifaet that atat of tha liqht any ha raflaetad 
froa tha auBfaoa of tha nuolaua. 


On 10 Oan. IMl Of, w taatod our appeoaoh on f/Pot>wanann*HaehBa>m 
It waa at 3«2 AO froa tha aun and l>3 AO froa tha aarth. Ha 
tha toul intayratad aaynituda to ha vuia.p and tha aafnituda th 
c antral condanaation to ha v>lS«t, itM eolora of tha eantral liUb.t 
(diaaatar 3.3 areaao) an aiailar to that of tha {,*typa aatanict 4iJ 
froa. tha annuli furchar out tand to hava 10-304 laryar nflaetaneaa 
naar O.f )ia and alao thay aaaa briyhtar at 0.43 )ui. Tha Mynituda of 
tha oantnl condanaation at unit diatanea to larth and lun la V(l,a)> 
12,7 and thia ia eonaiatant kith an obaarvatlon at rai.S AO by Dr. 

E. JtoaaMr (Xraaah 1973) prokidiny l(l,0)'^14.1 or Vd.O)^!!.!. Tha 
corraapondiny diantar would ha aoMkiwa batkaan 3 )bb ^y>0.i) and 
7 )en (Py-O.OS) , Thia photOMtrie diantar aatinta and tha aiadlarity 
of tha atallar and cant aaainy dia)c Intanalty pnfilaa, ara eonaiatant 
kith a njor fraotion of tha liyht bainy raflaotad by a aolid body, 
not obaeurad by an optically thie)t duat cloud. Moat of tha diatant 
antatoida In tha aol#r ayatn hayond 4>S AO, ineludiny Chinn, hava 
nautrally eolorad apaCtra. P/l-H (3) wa eapturad by Jupitar in 
1934 froai <r*3.SS, and it would ba a auipt^aa if thia body, kith an 
oriyin p; launably in tha Oort cloud, had S-typa colon, it ia not 
axoludad, howavar, that tha eantral condanaation la actually a cloud 
of nautnl'colond partieloa kith a aiia diatrllautlon auoh that a 
evddiah s-typo apaetrun ia yanaratad. bora obaorvatlona of eonta 
an naadad, kith a variacy of naynitudaa and diatancaa froa tha sun. 


N.S P/Schkaasnan-tfaehaiann 1 and Chiron > Waar-Infratad Photontry 

J. DoiowlJ (Jae Propulalon Lab.), H. K. Hartnaon (Planatacy Sclaneaa 
Inaclcuea), and D. P. Crulkahank (loat. for Aatronony, Us^lv. Hawaii). 

In a progroai of vlnibla band and nsar-lnfrand photontry of distant 
cones ainad at tha dataetian of a contary nuelaus in tha abaanca of 
a con, wa hava obtoind VJ1K photontry of P/Schwaasnn-Haehnnn 1 
during a parlod of vary low or abaont contic activity. Whan plotted 
ia a JRX color dlagrn, P/S-H 1 lisa near the field ODCupiad and 
dafinad by reeky objaets such so aataroida and planetary aatellitas of 
low albedo. The V-J color of the cone ia'vory cad and conpacabla to 
tha RD aataroida. The JHK colors of P/S-tf 1 ara diaelncely dlffarane 
frooi ehoaa of four other conta, net with antansiva cone, nasurad 
by N. Aharo and A. Tokuaags. Vs have also naaurad tha JHK colors 
of Mtaroid 2040 Chiron with tha goal of oseartalning if it has a 
surf a,', a of rneky /dusty nearial or of aapoauras of watar lee. In the 
JHK color dlagrn Chiron falls within the bouadarlas of tha roeky/dusey 
objaets of low and ineamdiata albedo. The posaibllity that Chiron 
is an axtince contary nuelaus rsaoins span baesusa of the growing body 
of svldonca that axelnet or weakly active nuclei, and svan well- 
davalopad eene, show JIX signaturas indleativa of the spaceral 
raflaceanca of dust with no significant gasoous aaisslona in tha spactral 
region 1-2.5 fia. 


ORIGINAL 


N.9 SUKTACI HATKRIAIJ ON NKNOTN COMETS I TN^RETZCAX. AND 

OUERVATZONAL ZNDZCATZONf, ’^.K. HartMnn (Planvtary Scicne* 
Znitituta) > D.p» cruikahank (Univaraiey o( Hawaii) and J, 
Ofiyawij iJ*t PKopulaion Z^orafcory) 


cruikihankf 0 « 9 awijf and Hactaann hava purauad a prograa 
oe inZrarad JNK photcantry oif oueaa aolar ayataa (OSS) aatic* 
oida and aaall aatnllifcaaf ahowing thafc JKK coloea diacviainata 
brlahfe icy fcoa dark atony aurfaoaa. Objaeta in Jupitar'a 
ragion Soraad Zroa a aixtura of HjO iea and carbohaoaoua atony 
aatarial^ and davalopad vary dark aurfaeaa by a orataring 
prooaia (aaiaetiva vaporiaation of iea) . Objaota furthar out 
aay hava Zaaa initial atony oonponant and nay hava darkanad 
laaa by orataring. Zf eonata contain a aubatantial atony 
conponant of oarbonaeaoua duat or roek« thay nay davalop dark 
aurfaeaa in tha OSS aithar by tha orataring procaaa or by 
fallback of atony notarial aa tha lt?t ioaa vaporiia on tha 
wav toward aphalion. Thaaa two procutaaaa would produca dark 
aoil aurfaeaa on ranota, inaotiva eonata if thay had a aubatan- 
tial initial duat conponant. Thaaa concluaiona ara aupportad 
by obaarvationa ainea Novaebar 1910 by H. A'Maarn and hit 
eollaaguaa. and by ua. A*Naaim at al. obtainad JKK eolora 
of four nodarataly activa eonata at aolar diatancaa of 1.2 to 
S.S placing all four in ttia JNK ragion of dark, atony 

aurfaeaa. Ha obtainad JHX eolora of eonat Schwaaanann- 
Waehnann (1) in a guiaaeant atata and objaot 2060 Chiron, at 
aolar diatancaa 6.3 and 17.1 A.U.. raapaetivaly. with ainilar 
pralininary raaulta. Raflacting aurfaeaa and eonaa in thaaa 
objaeta nay ba priaarily dark, earbonaeaoua . duaty dabria. 
further obaarvationa ara in prograaa and will bo diacuaaod. 


NtL la ila la# la taaMal 

Makaal ». a’lwn' aa« ntaka laiA* 
tmt—am fimm aatnfalia a< Marlaa* 


aiaa r. Maaaia' 

laatitaaa laa mtmmt Maatalif ti taaall 
MMMit 

■mm, (ta n aaiiT af faaaia IVkHia. Nalat HHai*aaW i iaai, taa 

•aaalt (IMal iaa fUUtt aalaaa. ■aun.yiiiil W Mamk 

awaalaa, Mak aaa aaaalf W aa a l a al (aa all « aaatfa. Ma aalaaa aca 
laaaaalaaaal aaak aka aallaatlaa apaaiiaa laaa a aiaai ti lar aaailalaa li Ua 
raaauiaa aaa lau m i palMUr a( aaa a« aka laaa aa H,l 

aaMaala aaaaaak aa ka aaaaaaa |a aka aaalal ml aaaaaa. aaa aaaaaaa a( kaaaa 
H aaa I a Miiaa aaOln aaa akaaaa ai aaa Uaaaailaa (aaaaaaa Ua u Uaaa 
Uaa. m» aadaaalaa aaaaaaa a< laaaa aaaaaa aaaaaa aau Ilka ikaaa 1 *• tm 
»■ (aaa aaaaaaai a aal Ua a«at a( UaHaa. 


N. 10 STUDY OF THE NUCLEAR REGION OF COMETS BY THE OBSERVATION 

OF ECLIPSED STARS 

Janar. C. and Malalsa. 0. 

Tha tost important part of the comet is the nucleus which was never observed 
on account of its small size. In the immediate vicinity cf the nucleus, there is 
I dense cloud of dust in which takes place the chemiLsI transformation of the 
nuclear species into the radicals observed in the head. It is shown that im- 
portant properties of this crucial part of the comet can be studied by high 
speed photometry of stars eclipsed by the central part of the comet. Latest 
developments in photon-counting detectors allows the development of the instru- 
ment needed for such a study. The instrument and program of observations are 
presented. 



MILUICrER'UAVr RAOIOMETKY OF CONETARY NUCLEI 

Roiirt W. .1?^? 

John C> 

Stt^hon Norm 
Jan N. Hollis 

Laboratory for Astronoaiy and Solar Physics 
Goddard Spact Flight Contar 
Grtonbolt, MO 20771 


ABSTRACT 

Pradletad brightness tMporatums for a variety of ce itary nucleus. 
imdels consisting of homogenous layers comprised of mixtures of vater Ice and 
refrKtory grains, are presented as a function of wavelength. These spectra 
are computed using simple radiative transfer techniques adapted from modelling 
of terrestrial Ice and snow fields. 

The millimeter wave spectra so computed are sensitive to the values of 
physically significant model parameters such as crust thickness, the 
subsurface temperature gradient, and the boundary temperature of the 
sublimating surface. It appears that miKwaye sensing of these thermal spectra 
from an Interplanetary spacecraft Is ^ most effective means for distinguishing 
between alternate models of the nucleus and for evaluating the physical state 
of substrata; modern theories on the nature of the nucleus Indicate that 
sublimation from these substrata provides the gas phase cometary volatiles 
that are actually observed from ground>based and/or earth orbit Instrianents. 

In addition, antenna beam dilution has been a major obstacle for 
ground-based molecular spectral line radio observations (e.g., water and 
anmanla) of comets but a suitable millimeter wave radiometer system In the 
near vicinity of the comet Is capable of completely circumventing this 
problem. Thus, a systmn with spectral line capability In the millimeter 
region will allow unambiguous searches for several possible parent molecules 
In the gas phase as well as the Investigation of inner coma physic; which 
determines the excitation of any molecules detected. 


N.12 Radar Dmtactability o£ Comats 


Paul G. Kamoun, Gordon H. Pattanglll, Irwin I. Shapiro 
Dapartmant of Earth and Planatary Sclancas, 
Masaachusatts Znatituta of Tachnolo«}y 


Abstraet 


Asida from tha closa ancountar of a apc.oacraft with a comat 
aarth-basad radar obaarvatlons appaar eo offar tha only way to 
obtain diract data ralatad to tha eantral condansatlon of a 
eomat. Wa avaluata tha capability of radar to yiald information 
on tha aiaa, rotation rata ar.d albado of tha nuclaua, tha parti- 
cla dansity in tha coma and tha comatary orbit itaalf. So far 
vary faw attampta with radar to datact comatary nuclai hava baan 
mada, mostly bacausa tha naadad radar capability, in not available. 
Wa treat the general problem of tha detectability of a comet 
(nuclaua, coma, and tail), considering tha baclcacattaring pro- 
perties of a comat, as expected from Whipple's modal, and tha 
paramaters of tha available radar systems. Wa also avaluata the 
best oppox tuniti<ia for tha ground-based radar detection of a 
comat in tha period 1981-1991; this study is based on tha bast 
estisiatas of orbital alaments, nuclai sizes and rotation rates 
available. Wa discuss in datail comat P/Encke, the first to 
return a datactabla radar echo, including tha experimental pro- 
cadura used at tha Arecibo Observatory in November 1980 for 
this dataction. The radar echoes are consistent with scattering 
by, uniformly bright sphara of limb-to-limb bandwidth f ,(,-7.011. OHz. 
Using tha current estimates of rotation period (6 1/2 nrs) and 
pole position (A-183*, 8—11*), we deduce a nuclear radius 
R-1. 310.2 km. Recaption was mada in tha rotational sense of 
circular polarization opposite to that transmitted and yielded 
a radar cross-section of (0.22i0.l2)irR* (with R-1.3km). 





THERMAL MODCLIMG OF COMETARY NUCLEI 


N.13 


fauL R. Ualanan 
Jae Prppulalon Laboratory 
Faaadana, California 


Hugh H. Kiaffar 
U.Si CaoloRicai Survay 
Flagacaff) Arlaoua 


A Hav Modal of tha aubXlMacion of volatila icaa fro« a coaatary nuclaua haa 
baan davalopad which Ineludaa cha affacca of diurnal haating and cooiing, rotation 
pariod and pola ariantation, and tharaal propartiao of tha lea and aubaurfaca 
layari. Tha prograa alao Ineludaa tha contribution froai coaa opacity, icattarlng, 
and tharaal aaiaalon, whara tha propartiaa of tha co*a ara darivad froa tha 
intagratad rata of volatila production by tha nuclaua, Tt)a modal la baaad on an 
aarllar prograta by Kiaffar at al, (1977) uaad to Intarprat data fro* tha IRTM 
aapariaant on tha Vlblng Orbltara. Modular loftwara daalgn allowa any volatila 
lea to ba aubacltutad for watar if to daalrad. 

Tha Modal la appllad to tha apaclfle caaa of tha 198$ apparition of Ibllay't 
Coaat. Nawbum't (1979) nominal modal for Hallty la uaad aa tha baaallna (or tha 
caaaa run. It la found that tha ganaratlon of a coaatary duat coma accuall,’ 
Incraaaaa tha total anargy raaehlng tha Hallay nuclaua. fhla raaulta baeauav of 
tha algnifieancly groatar gaomaerical croaa-aaction of tha coaa oa eoaparad with 
cha bara nuclaua, and bacauaa tha coaa provldaa an laotroplc aourca of aeattarad 
aunllght and tharaal aaiaalon ovar tha antlra nuclaua turf act. For Kallay tha 
calculated coaa opacity la approxlaataly 0.1 at 1 AU from tha aun, and 0.7 at 
parlhallon (0.39 AU). Ac 1 AU Chla haa liccla efface on dayalda taaparaeurat 
(aaxlaua '''195*K) but ralaaa nlghtalda eaaparacuraa by about 20*K. At parlhallon 
cha higher opacity raaulca in a naarly laochataal nuclaua with only aaall diurnal 
and latitudinal taaparatura varlaclona. Tha general aurfaca ttaparacura la 203*K 
with a aaxliaua of 208*K at local noon on ehn equator. Raaulca for volatila 
production racaa ara in good agraaaMnc with aarllar medala and with obaervaciona 
of Hallay. 

Input valuaa for tha caaaa run waras nuclaua radlua 2.3 ka; aurfaca albedo, 
0.3; aurfaca thermal Inertia, 0.003; rotation pariod, 10.3 hra; rotation pole 
obliquity, 20'; duat to gaa ratio, 0.3; phyalcal danalcy of coaa duat, 1.0 g/ca’; 
duat parcicla radlua, 1.3^. Thla worlt waa aupported by the NASA flanecary 
Gaophyaica and Gaochaalatry Prograa. 

Rafarancaa 


Kiaffar, H.H., at al., J. Gaophya. Raa., 82, 4249, 1977. 

Nawbum, R.L., in "Coaat Halley Microaacaroid Racard Workahop," Eur. Space 
Agency SP-133, 33, 1979. 


N.14 HEAT CONTENT AND EVOLUTION OF COMETARY NUCLEI 

R, SMOLUCHOWSKl , Dtpts. of AJtronomy *nd Phyilcs, U. of Texas, 
Austin, TX 78712 


It has been shown vaccntly ( 1 ) that new watar-ict comatary 
nuclei , which are almost certainly amorphous, begin to crystallite 
rapidly at $.5 AU for a fixed subsolar point and at 3.7 AU in 
the so-called "isothermal" case. The ensuing very rapid evapora- 
tion of water leads to an outburst which is larger for less 
porous ices. In the present extension of this study the rate 
of heat diffusion into the nuclei and their heat content has 
been calculated order to investis«c* thv^ii' Influence on the 
subsequent evolu'c, *on of comets. The heat ;vu.'c into the nucleus 
turns out to be iurpriiingly ii-te and, for tero porosity, it 
can be of the order of 20 to 30 pircent of the incident solar 
flux for heliocentric distances between 3 and S AU dropping to 
1 to 2 percent for 90 percent porosity which is typical of fresh 
non-compacted snows. During subsequeni passages near the Sun 
the porous ices become compacted ("constructive metamorphism") 
and t;h9 bonding strength Increases through molecular diffusion; 
as a result the heat flux into the nuclei increases so that, for 
the same heliocentric distances, the temperature and the rata of 
evaporation becomes progressively lower. The considerable heat 
content of the nuclei leads to thermal inertia so that, for the 
same distances from the Sun, the temperature is lower before 
than after the perihelia. The behavior of other ices, of dust 
and of more complicated molecules has been also investigaced. 


(1) R. Smoluchowski, A.nroph. J. Lett., March 1, 1981 (in press). 
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N.15 Some Coneaquences of a Phase Transition of Water Ice on the Heat 
Balance of Comet Nuclei 
(Abstract) 


We consider a spher/e of water ice of about I km in radius orbiting 
sufficiently far from the sun that evaporation can be neglected. 

Numerical calculati.ana of the surface temperature are dene for two 

eases : 

1) the sphere is composed of amorphous ice with a heat conduction to 
the interior supposed to be negligeable. 

2) the sphere is composed of compact hexagonal ice with a heat con- 
duction coefficient given by an empirical law from ref. (1) ; 

j. a JjM. W 

T cmK 

The variations Of the surface temperature during one period are 
smoothed in case 2 with respect to case 1 . The amount of the smoothing 
depends on the orbital parameters. The surface temperature of the 
hexagonal ice sphere shows a phase angle of about ~ with respect to 
aphelion and perihelion, The difference between 4 cases I and 2 
fixes the upper limit of the Influence of a phase transition from amorphous 
to crystalline ice in a celestiul body containing H 2 O as a major component. 


Ref. 

(1) J. Klinger ; Influence of a Transition of Ice on the Heat and Mass 

Balance of Comets, Science. 20 b. 11 July 1980 pp.27l -272. 
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N.16R Th« Infrirtd Sp*ctr*l Proptrtlw pf Frown VoUtllPi 

Uwt Ftnk «nd Qodfrty S<11, Lunar and Ptanatary Lab# Univarsfty of Arizona 

Although tha nuclal of conal''^ hava not baan diractly obiarvadi It 
13 ganaraVIy ballavad that tha nuclal contain condaniad volatllaa, 
dhippla'a **d1rty snoMbatl" modal of coant nuclal dapands on tha rola of 
valatlla Icai In axplalnlng comatary phanomanai Sinca moit frozan vola- 
tllai ara Mhita. It la difficult to Identify an lea by axamlnlng Its 
vlalbla raflactad llghte It 1i In tha Infrarad raflactad radiation that 
thaia Mtarlali ravaal thair Idantitlas. Vibrational modal unique to 
each molecular ipaclat.modify the spectral anargy raflactad. 

Ua hava pursued near IR laboratory rafltttance studios of molaculas 
that ara potential candidates for frozan volavllas In tha solar systami 
viz. solid H.0, CO,. SO,, CH., RH,. H,S. CO. NH.HS. and NH,.H,0. Ua hava 
also maasuraO tha TR trtnsm1is1on‘’spactra of thin films of thise leas and 
darivad optical constants In tha Infrared from 1 to lOOum for most of 
thasa. Ua present both our own work and that osliting In tha lltaratura. 
Ua also rqylqw tha leas that hava so far baen datactao on solar systam 
bodlas: H,0 lea on Europa, Ganymede and CalHsto', the rings of Srtum, 
tha satal litas of Saturn; CO, lea on Mars; SO, lea on lo. Uhan wi. ara 
able to view the nuclal of comats, bafora they develop axtanslva comas, 
or at closa range. It Is hopad that this data will help to Identify tha 
leas In the "dirty snowball." 
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N.17E WMn UV REFLECTANCE SPECTRA OF NHj. H 2 O. COj AND SO 2 ICES 
B. Hapki, J. Wagntr. E. Wells and W. PartloM 

Th« raflactanea apacfta ot Icaa of savatal yaji.tilaa ot intaraae {or coaae 
nuclai and outar aolar s'/itiii dbjadta hava baan 'aaaaurad ovar cha ran|a S-10«SaV 
(UOO-S50oX) . In this ragloB all Cha apaecra hliva dlaelacciva faaeucaa which 
could allow chair idancificacion by UV apaceroacCple rtsoca aanaiag. HUj la 
brl|hc ac anarglaa balow aboue 6,0*V, whara Cha raflaeeanca drops pracipicdualy, 
and is low aC highar anargiaa, H2O hai a alniaua ae abouc 7.75aV and a naalK^p 
ac 9.3aV. COj haa ■Inina naar 6.0« 7<0 and lO.OaV and naxina ac 6.3, 9.23 and 
lO.SaV. Tha spaccruai oi SOj is vary black ChroughouC Cha anclra ranga naaaurad, 
buc haa a nlnlnua ac abouc 6.73aV and a nasinun naar 9.3aV. 


N.18 FROTOM IRRADIATIOt; OF C0r-!H?AHT TYFS ICS MIXTl'SEb 

The infrared abror’pyion featurer of co:neta!,‘y type ice mixtures 
are analysed at low aenperatures iiafore and after proton irradiation. 

.he ice mixtures consist of combinations of the .molecules i U 2 I.', 

.’h^. Kg, CC, COg. The temperature of the ice is inaintainod 

near IVa. while the incident 1 Mev proton fluenoe ranjtes from 10^*^- 
10*^ "e*.vcr:“(simulatinf: 1/10,000 to 1/10 the estimated cosmic ray 
accumulation in the top 10 cn of a cometary nucleus in 10^ years). 

Ali axperi.T.ents support the idea that new molecular specie.e are 
aynt.reticed i.n tha solid phase mixture .it Ij K. Ion;? chained hydro- 
’iirbo.ns alone with nitrogen and carbon oxides are identified spectrosoop- 
'.tally! their absorption stre.dfjths are proportional to proton fiuenca. 
ftfter irradiation, the ire is very volatile around 20K as indicated 
sy pressure 'cursts. From 20-4CK, ohemi-luminesoenca with enhancement 
of volatility is observed a.nd thenmal luminescence is observed around 
lpO*A. Gao chromatographic analysis of volatiles liberated from the 
ice tu."inn warm-up confirms the presence of or and Cydg. A 

colored room temperature residue is also produced. Freiiminary analysis 
:f the residue indicates a variety of organic eotnpounds, 

Vhese experiments give direct results concerning the expectec. 
nature of cometary ices after 10^ yenre of r.idlation synthesis. It ir 
.^•urtestod ciul the- al'oe.io a.nd volatility of t.he nuclear ice are affected 
ly t.ie ;rfcsenc6 of eynthtsioei croductc, rtppilsaticn of t.hese e-xperlments 
to ntimjtary models is ‘resented. 

.Karla .‘.‘core a.n:'. Her~ra.i Dor.r. 



(N.LT) Exp^rlBwntal Rat«i> o£ Froxan Caa Erosion by KaV-MaV Li^ht tons. 
0. Fotl^^*, V. PirxonaUo^*' , G. Straxxulla^^^ 

(1) Zatltuto di Sbiruttura da’ila Matarla Unlvaraltl dl Catania 

(2) Osaarvatorio JIatroflalco di Catania, Catania, Italy 


Laboratory maasuramsnta of HjQ ica arosion inducad by 
anar9atic iona hava baan parformad at low tamparatura (77K) 
using tho ion implantar of tha Catania Univaraity. 

Ejactad partlclas hava baan analyxad with a quadrupela 
mass spactromatar. This analysis has shorn that tha particlas 
lost by hha targat ara substantially molaculas: infact, 
during steady stata arosion almost only H2« 0^ and H^O partial 
prasauras considarably incraasad. 

This fact could ba of soma ralavanca in problams 
connactad with particlas ralaasa by parant molaculas In 
comats at larga distanca from tha Sun whara tha affact of UV 
photons is lass important. 



N.19E ChwMd Htticl< Iro»tOB ot Uo,w» VoUctlt* In Cowtt 
Hi E. Jotaient Uolvcriicy of Vtrilnla, CharloGUivUl«» 
Virginia 22901 «ul L> <!• UaMtoeei and V. L. Irown, Ball 
Laboracoriaai Murrnjr Kill. Naw Jaraay 07974 


lacane laboraeory data ahowt that ebargad particlaa vary affaccivaly 

1 2 

arnda frbaan vnlatllas. * Furthar, tha aroaion yialda For diffarant vola- 
eilaa vary anoraoualy vith wacar iea having tha lowaat yialda. Thaaa ra- 
aulta, tharafara, hava a baarlng on tha coapaeition bacHtaa callaccien and 
loan ot vQlacilaa by eoaaAa at vary larga diatancaa froa tha auni hanca 
on tha 'priatlna* natura of tha aurfaca oonpoaition. In addition to af- 
faetittg tha » lacolar eoapoaition, thara la alao avidanea that changad par- 
ticlaa changa eha natura of tha froaan aurfacaa» aa dandritle growth hat 
baan obaarvad on tha aurfaca of aaorphout wacar ica arodad by Iona and tha 
yialda for COj dapand on eha chamal hlatory during aroaion. Tha a..’oalon 
raaulta alto ara ralavanc in aatinaclng UfaclMa of ica graina produced 
aa coMCa approach within obaacvaelenal diatancaa of tha aarch. For In- 
atanea, wacar ica graina of eha ordar of 20un hava baan ahown to ba arodad 
■ora affaccivaly by tolar wind Iona than by tubliaaeion at diatancnt graaear 

3 

than 1.5AU fro* eha aun . Thia papar will raviaw tha atata of Icnowladgo 
and eha atatua of laboratory naaourtnanea on tha aroaion of volatilaa 
(HjO, COjt S02> tIHj, CH^, 4r and Ha) with application to a faw conacary 
problaaa. 

Thia Work ia aupporcad in part by a grant fro* tha National Scianca 
Foundationi 4ST79-12690. 

1) I, Brown, W. M. Auguacynlak, E. Brody, B> Coopar, 1, J. tanxaroeci, 

A. Raairaa, K. Evace, and >. E. Johnton, Nuclaar Inat. and Matheda 
170. 321 (1980). 

2) R. E. Jobnaon, L. J. Lanaaroctl, V. L. Brown, and T. F. Araacrong, 

S itlanea Fabruary (1981) . 

3) L. J. Lanxarotti, H. I» Brown, J. M. Poaca, and W. M. Auguacynlak, 

Natura. 272 431 (1978). 


N.20R RalaClonthipa bacwaan eonaea, larga aacaora, and ■ataorltaa 

G.H. WatharUl, DTM, Carnagla Inacltution of WaahlngCon 
tfaahlngcon, O.C. 2001S 

D.O. RaValla, Dapt. of Phyalca, N. Arlxona Unlv. , Flagataff, Arlxona 86011 

Tha link bacwaan conata and t*all nataora it wall known. Tha graaear valua of data 
fro* vary bright aacaora (flraballa brlghCar Chan -5 Mag., >100g) la laaa raeognlxad. 

Thia value la a cpnaanuanca of Chair daapar acnoapbarie panacraeion, thua paraicciag 
"natural axp*rl*anta" that caat eha propartiaa of tha nacaorolda undar a ranga of 
phyalcal conditlona. Tha longac flight path provldaa nora uaaful dacalaratlon and 
phoconacrlc data. In to*a cataa, tucvlval of aCnotpharie antry pamieo a connaction 
with nataoritaa atudiad In eha laboratory. Tha haliocanerlc orbiea of larga nataora 
ara *ora ttabla, and *ora diagnoatle of origin, bacauaa of tha ralatlvaly taall 
laportaiiCa of nonwgravitatlonal foreaa, such aa Foyncing-Robarcaon afface and radiation 
praaaura. 

Tha 'V300 flraballa for which data ara availabla (1-3) exhibit a wide ranga of 
phyalcal and orbital chacacearlaclea, claaaiflad (4) into thraa typaa: 

(I) Strong aurvlvabla bodlaa, ainllar to ordinary chondrltaa 

(II) Vaakar or laaa denaa objaeca, tentacivaly Idantlfiad aa earbonaceoua chondrltaa. 

(III) Vary weak objactt ; " • *" 

Although eha acatlaclcal aanpia ia not good, the three typaa appear to be 

eonparabla in nuabar. 

In eha praaanc work thaaa diatlncclona hava been explored further and aoaawhac 
eadlflad in a nuabar of waya by uaa of dacalaratlon data, Izprovtd entry aodalling (S) 
and avldance fro* eh* racovarad Innlafra* firaball. 



N.20R (continutd) 


rro» thli and ••rU«r work tht followini cpnclutlom cm b* dravnt 

(1) ttany eiraballa (aa larga aa 10 conn or iwra) ara aaaoeiatad with M(Mr 
Btra^ and hanca eoMCa, daapiba dallbacaea aalaeclon a^ainae auch objacca In raduccloo 

of kratrla'ltacwark- data. .. i. ^ 

(2) Staadv-aeaca aaaa balanea ahowa chat alnoat all coawtar/ flraballa fail to 
aurvlva tha ''<10^ yaara raquicad to avolva Into randoai orbita, praauaably baeauaa of 
low Mcbanlcal inCa|clty. Ihaaa objacta btaak up coaplataly at aarodynanlc praaautaa 
of «01 CO 1 at«oaphara« aaan to hava aoiaa ability to partially panattata tha atnoaphara, 
but itt unlikely to bo roprooontod la ouooua Mtootite coll«ctlono> ovon oo Cl chonotitooa 

(3) riraballa aiailar to tha abova ara •o«a';i,'?«t found in orbita with aphalla 

<2.5 A.O. Survival of oath Intantlbla objacta for tha yr J•5^uirad for thla 

orbital evolution la unllkaly, and hanca thla la good avioauca for axiacoBca of 
axtinct eoMta in tha Innar aolar ayataa.' 

<*) SoM flraballa with aphaUi bayond Jupiter , preaumbly of coMCary 
affinity, hava aufficiant atrengch to aurvlva paaaaga through tha ataoaphara. Ona 
of chaaa la Indiatiagulahabla in Mchanical pspartiaa from ordinary chondrltaa. 

Othara appear waakar. but navarthelaaa are llkaly to be rapreaentad in Mcaorica 
eollacclona. 

(5) Tha large nu^ar ('v25Z) of flraballa with pbyalcal propartiea aiailar Co 
raeovarad aacaorlcaa are laaa likely to ba producta of active coaata, but could ba 
derived froa ApoJlo objects of coaacary origin (6) . 

RZynEMCES 

<1) HeCroaky at al SAO praprlnt 665, Mataorltika 37 , 44-59 (1978) 

(2) McCroaky at al SAO praprlnt 721, M itaorict ka 38, 106-156 (1979) 

(3) Caplacha 2, Bull. Aatron. Inaci. Ciach . 28. 328-340 (1977) 

(4) Caplacha and McCroaky, J. Caophya. Baa. IT , 6257-6275 (1976) 

(5) RaValla, D.O., J. Ataoa. Terr. Phya . 41. 453-473 (1979) 

(6) Watharill, C.W.. Caochia. at Coaaochia Acta 40,1297-1317 (1976) 


N.21 Earth Orbit Approaching Comets and Their Theoretical Radiants 

by Jack Drummond 
Abstract 


There are sixteen comets which produce recognizable meteor showers 
found In Cook's (1973) list. Of these, five are long period, Including one 
In a parabolic and one In a hyperbolic orbit. The largest earth-comet 
orbit miss distance Is 0.20 AU for comet Encke and the daytime a Taurlds. 
Using this as an upper limit for meteor showers from comets, all comets 
which approach the earth's orbit to within 0.20 AU were extracted from "The 
Catalogue of Cometary Orbits", 3rd ed ("arsden 1979). A compi nation of 
all such comets Is presented by date of minimum approach, along with the 
distance of closest approach and the theoretical geocentric radiants and 
velocities of possible associated meteor showers, 3oth ore- and post- 
perihelion encounters with the earth's orbit are considered. 


There are 240 entries for 178 long oerlod comets, and 36 for 2C short 
period comets. It Is noted that all short period comets that have 
aoproached the earth's orbit to within 0.08 All have produced meteors, 
except P/Lexell, =/'1nlay, ?/Denn1ng-Puj1kawa, and '’/Grlgg-'^kjelleruo. 
Other pertinent facts are discussed as an aid for those who wish to model 
meteor production from comets. 


M.LT 





It h«a long b««n sunaatad that tha braak up of a eomatary nuclaua 
9lvaa uaa to a nMitaor straam. Howavar, tha gravitational piirturbatlona 
of tha planata can eonildarably modify tha maan orbit of tha aataor 
atraasao that tha currant obaarvad ataaa orbit may baar no obvloua 
ralationahip to tha original comatary orbit. Ka hava invaatigatt'd 
thaaa parturbationa for tha quadrantid itraam and obtain axcallant 
agraamant batwaan obaarvad paramatara and pradictad onaa Cinclviding maaa 
aagragation) . Extanding tha work back ir, tlma indaad laada to orbit 
vaatly diffnrant from tha currant ona. aiallar calculation haa baan 
caxriid Out for tha Saeunida and an intaraating problan ariaaa. Aa 
axpactad, tha calculationa giva a ratrograaaion rata for tha aacanding 
noda whara obaarvationa ahow a prograaaion. Thua, gravitational 
parturbation by tha planata ia not tha dominant parturbar of tha Gaminid 
orbit. Wa will indicata othar poaaibilitiaa. 


N.22P 

Idtntificitlon of Mtttorltic Flrtbolli Using tht i‘htorit1c»l Light Curv# Toehniqut 

0. 0. R«V«11t 
Otptrtnwnt of Physics 
Northtm Arisons Unlvsrslty 
FligSMffi Arisons MOll 

Tht rtlstive shsps of ths light curvs of flribslls csn bt ussd ss s disgnostic tool In 

cofflblnstlon with othsr sgproschss In ordtr to quantify difftrsncss In firtbsll bahsvior. 

Using procsdurss dsvtiopsd In HcKInIty (19fil) and Hughss (1978) s thaorttical firtbsll 

light curvs aquation has batn darivad. In contrast to earllar work tht naw rasult allows 

for a contrIbHtlon to tha light from firtbsll dacalaratlon (RaValla and Rajan, 1979) as 

wall as frcn tha ablation products diractly, It also Incorporatas a halght varlabla 

valocity Into tha rasult. Tha quantltlas natdad to avaluatt tha light curva aquation 

includa tha obsarved initial valocity and subsaquant valuas Including tha valua at tha 

point whara tha maximum magnituda occurs and tha obsarvad magnltuda valuas at all points 

along tha trail at thair corrasponding altitudes of occuranca. Two additional quantities 

ar« also needed In order to avaluate the light curve equation. These are o, the aviragi 

ablation parameter and n. tha constant power law exponent of tha velocity in tha assumed 

luminous efficiency function. Although reprasantativa valuas of 0.02 sac^/km^ for o 

and 7,5 for n are currently being suggested by tha author, tha results are not very 

sensitive to these values. This is especially the case for n such that the difference 

♦ 

between using n - I and 7.5 in the computed light curve Is only perceptable at the lowest 
altitudes, very near the observed end height. Application of this new aquation to the 
three photographed and recovered meteorites, Pribram, Lost City and Innisfrae yields very 
good agreement between the obsarved and computed light curves. Work Is procaading with 
Ceplecha with some additional new results to apply this aquation to the Prairie .Setwork 
fireballs photographed through 1976 by McCrosky and co-workers, Although agreement is 
good in a number of cases, there are some fireballs which do not follow this new relation 
even in an approximate manner, These fireballs are the suspected "nonmeteoritlc" types, a 
suspicion which can be tested via other approaches such as dynamical treatments, etc.. 


CowofUipoi of Ooto''' l«U Aftoroidi! 
iMpIlcatloni for CoMti 

by 

EOmoN P. Todoiw Jonathan C. Gradit 

Lunar and Planatary Lab. and Lab. for Planatary Studiti 
Tho Uni varsity of Ariaona Comall Uni varsity 

Ua raport on rooant broad band (0,32 to 1.03 ,un) pftotoaiatryi and 10 and 
20/4* radio«Mtry of astaroids in tha outanaost parts of tba istaroid bait. 

Our obsarvations actablish that thasa asteroids, balonoino to tha Hilda 
group (sataiiNjor axas, a, nar.r 4 AU) and trojan groups ',a naar S.2 AU) fens a 
coMpositionally distinct population coaparad with main bait astaroids. 

In particular than ara apparently no ff*typa astaroids among tha Trojans 
uhlia no mro than 2SI of tha Hilda astaroids obsarvad to data could ba 
classifiad as c-typa. This is in contrast to tha outer main belt population 
(a.UomJ.S) 90S of Mhich ara balievad to bo C«typa C2eI1nor, 1979 in 
A$UreidM (T. Gehrals, ad,), pp. 783>806J. In addition to tha C and 
previously recogniaad aaofigtha Hilda and Trojan groups theta ara present 
at least one. and perhaps two. new taxanonic types. All members of these 
two groups ara low albedo objects (p^ A 0.04). wa discuss tha suggestion 
by Qradia and Vevarita (19M. Ihturt 213, 840) that tha vary low albedos 
and red spectra of thasa outer bait asteroids can ba explained by tha pre*< 
senea of kerogan-like organic compounds on their surfaces and that these 
compounds may have bean the primary rocky condensate In tha outer Solar 
System and may therefore ba typical of the rocky component of comet nuclei. 

We also discuss observations of dusty coMts irdiose reflection spectra 
resemble those of outar bait asteroids leading us to think that "bare" 
cometary nuclei may rarely, if ever, be observable. 

N.24 Composition of the Material Which Initially Accreted in Comets 

L.L. Wilkening, Univ. of Arizona 

What is known eb^Mt the composition of the silicate component of the nucleus 
has been learned from the study of dust tails and interplanetary dust. From 
infrareJ studies it is known only that the dust in tails bears soma resamblence 
to 'nterstellar dust. The best analogs to this material are Cl or CM chondrites 
or synthetic vapor>deposited amorphous silicates. The study of interplanetary 
dust recovered from t>^e stratosphere shows it is diverse and complex in Its 
mineralogy. If all interplanetary dust is from comets, then comets may be 
more complex than in their origin and evolution than originally suspected. 
Alternatively there may be more than one source of interplanetary dust. 

It has been clearly demonstrated by several groups that the mineralogy of 
Cl and CM chondrites is the result of the action of liquid H.0 upon the original 
minerals which constituted the carbon«ceous chondrite parent bodies. Two impor* 
tant questions bear on the origin and evolution of the silicate portion of comets 
if this material resembles Cl or CM meteorites. (1) Are hydrated silicates 
a probable primary accretionary material? (2) If carbonaceous chondrite parent 
bodies were comets, could eomitary nuclei have ever reached the melting point 
of HgO? 


H.2SP DO COHDETS HAVE SATSU.ZTES? 

T. C, Van FlaJdorn 

u.S. Naval Obearvatory 

Washington, DC 203913 

The caeant rush ol avidsnea that many minor planats may hava 
aatallitaa, togathac with tha known physical, chamiccl, and 
lightcurva similaritiaa batwaan minor planats and comats, laad 
naturally to tha guastion, "Night comats hava satallitas too?" 

This papar axploraa six pussling faaturas of comats which ara 
prssantly poorly undarstood, but which can ba alagantly axplainad 
if it is asaumad that comats do indaad hava dust, dabris, and 
satallitas in orbit around thair nuclei. 


N.26P 


m SPACr<«TCH CArtEfW 

T. <khr«li*,.E. ShowMkfr^, H. Boitgaard^, J. Otflfwfj**, J. Fricktr*, ft, McMniin*, 
K. Strkowikl*, C, StoJr, M. Stow*, and P. StHttnattar*. 


Tht Spaewateh Caa«ra ti pratantly In i dulpn phaia with support froai NASA's Solar Systaa 
txploratlon 01 vision (Office of Soaeo Scloncos). It Is a 1.1 si rofloctor fpr tho dotactlon 
of asteroids and coaotary corns that occasionally appi'^'^ih tho Nrth. A CCO array 1s used 
at priM focus (P/2.t) to scan 20* In right ascsnslon Ud 0!3 In docllnatlon during two 
consocutivo scans of fivo nlnutos oach. A coaputor systoa coaparos tho two scans in roal 
> tiao In order to find aovlng ohjocts. TN Halting aagnltudo Is V^ll.d. Tho Caaora and 
coaputars will ho Installed In an oxlstlng doao of th» University of Arinna Ohsarvatorlas 

on Mtt Poak. A ton-year prograa of sor.'chlng should discover a suhstantla’ fraction of 
aarth-Approachlng asteroids that are larger than V).l ka In diaaotor, Phutoaatry and radio- 
aatry will bo done fOr aany of thoa, with aaphasis on tho distinction of spectral typos and 
on tho difforonco botwoon astarolds and astinct coaotary nuclei, 

'university of Arlienai ^Uot Propulsion Laboraterys ^University of Hawaii 
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Comtfry Ou»te in th« «ol*r 


D.IR 


Mvlw F«p«r by H. rvehti^. M«x>Fl«nekfZnatlbut £Ur Karnphyailci 

Maldalbar?/ ae'nuny 


■y two basic Mthoda, nsawiy studios o£ miocoorstoirs on lunar 
sanplos and in situ dust axporimonts/ infonsation has baon 
obtained on eosMtary dust in tha solar systaa. Tha diaastar 
to dwpth ratios of lunar aicrocratars ara prlaarily dotarainad 
by tha dansitias of tha projaotilas. Up to 251 of all lunar 
microctatars ara produead by low danaity projaotilas. Tha 
rosultu froa tha HZOS>2 dust axpariaant showad tha axistsnea 
of socaUad *swaras”« which ara bursta of particlas produead 
shortly bafora obsarvation. Sinca thasa swaras ara obsarvad 
within 10 Earth radii* thair production probably rasults from 
alaetroicatic fragaantation within tha auroral plasaa region. 
Tha fluxas of tha parent bodies ara astiaatod to be roughly 30% 
of tha fluxes of these parent bodies travailing through thasa 
region. Kowavar, lass than 50% of tha obsarvad dust particles 
ara of this type. Observational rasults of tha Helios axpari- 
mant clearly show tha axistanca of low density particles. This 
could be darivad from tha differoncas in avants of tha two 
Halios-sanaors. 


All these informations indicate tha axistanca of low density 
particlas in tha solar systam which are most likely of eomatary 
origin. Only lass than 30% ara of this low density type. This 
fact in combination with tha low dust production rata of comats 
aithar show that thara ara other dust sources in tha solar system 
or wa do not understand what comatary dust in particular or 
comets in general look like. To explore tha nature of comatary 
dust particles within tha coma of Halley is another important 
reason to have a comatary mission. 


r.2R LABORATOSY STUDIES OF INTERPLANETARY OUST , 

Fraundorf, P.s Brownisa. O.E.^i tnd Wa1ksr> R.' 

0) Washington University, (2) University of Washington*. Caltech. 

Oust particles in the size range 2u to SOu, collected abova 65,000 ft. in the earth's 
atmosphere, fall into several categories; some, eg; fAL«0]) spherules) are clearly terrestrial 
contaminants, others are extraterrestrial in origin, and for still others the issue is not 
settled. The extraterrestrial origin of one subset of particles dubbed "chondritic aggregates' 
has been established by several observations. For one, as suggested by their name, the abundan- 
ces of major elmwnts, C. Na, Mg. Al. Si, S. Ca. Fe, and Ni and minor and trace elements Ir. Sc. 
Mn, Co and Zn are similar to those found in primitive, carbonaceous chondritH. The particles 
have also beenfound to contain large concentrations of the noble gases He, Ne and Ar in pro- 
portions consistent with i solar wind implantation origin. The abundance of No with respect to 
Ar is close to the photospheric abundance and differs by an order of magnitude from the terres- 
trial atmospheric value. The '♦*Ar/**Ar value is also distinctly lower than the atmospheric 
value. This solar type noble gas component could be due to a recent solar wind irradiation of 
the particles in space or it could be due, as in gas-rich meteorites, to an ancient solar irradi- 
ation of the individual constituents that make up the particles. In spite of their extraterres- 
trial origin and apparently primitive nature, none of the particles so far studied show large 
anomalies in the Isotopes of Mo although possible deviations from terrestrial standards at the 
level of 4 per mil have been observtd.Nor do the crystals in the aggregates exhibit solar 
flare track densities f’at would be expected if previously calculated lifetimes for small par- 
ticles wes'e correct. Possibly the particles were once parts of much larger aggregates prior to 
entry; heating during entry may also have erased many of the tracks. 



D.2R (contImiM) 

Altlwuflh «»• pirttelM oft»n eontiln ulnmU th«t «r# c«*»on In wt#oHt*i, nnwnly* olivfnn 
cHnonnitntfti ind Iron lulfIdM, tht imnnof In whfeh th#*# jfMrot iiior^lim occur lOMttMt 
ippfonto bo vtry difforont thon In motoorltoi. Typicolly tht tlntroli In « givtn portlclo iro 
very flno-prolntd ond ort covtrod ond cowntod topothor by nonerymlllnt, probibjy carbonoctoui, 
mtirlol. CxMlnotlon of th# portlcloi by oloctron boon ttchnlouti dMnitrtto thot tht por- 
tlcltt dlfftr conildtrtbly ont froii tht othtr ind rtfitet i vtrltty of proctim that ltd to 
thtlr fonmtlon. Ont conttini tout iphtricil cryittl* that etnt togtthtr whtn.thoy wfo portl/l- 
ly mittn. Stmt eonilit moitJy of a noncryitalllnt '•ehondrltlc'* «ttr1al. Still othtr contain 
cryitali whott porphologitt Miilbly rtfltet a eolHilon and eoamlnutlon hlitory. Sonit 
iggrtgatai art clttrly not tntiwil tqulllbrlu* tiiMbltgti, and lotw cryttali havt apptrtntly 
bttn outnehtd from high t«iptrtturt. Optical ipKtreaeople ^surtiwnti ihod tht prtitnet 
of I proRlntnt lOu abiorptinn band and art thui conilitent with a coiittary origin for tht 
partlclM. Tht frlablt and fluffy naturt of many of tht agg^!* *!• 

what hai bttn Inftrrtd for tht proptrtlti of mottor*. io«t of which aw known to bt iiioclattd 
with cotitti. At thit point In tlio, a cotittary origin for tht partlclti apptirt to bt a 
vlablt working hypothtili, 

Inttrplanttary partlsiti much largtr than thoit colltctablt In thd stfitoiphtro havt bttn 
rtcovtrtd frow tht set floor. Thtst particles range In slit fron lOflpit; fn sjw and art of 
particular Interest bictust they aw sanplef of the ilxti of itttorolds which have been 
studied for nany years ai visual and radar latttors. These large particles fjelted during 
atMsphtrlc entry but to a large extent thtlr tltaitntal and Isotopic ««Wslt1on rtaialniid 
unalttred. Analysts of a large number of these particles has produced what It probab.y the 
btst determination of the composition of cometary solids. 

References! Fraundorf, P. and Shlrek. 1979. Proc. lunar Planet. Scl. Conf. 10th, p. 951; 

Brownlee, O.E. 1979, Rev. of Qeophys. and Space Phys. 17. p. 1735. 


0,3 SEARCH rOR POSSIBU COHEZARY DUST XN ANTARCTIC ICE CORES 
J»txy Wsgscsff and! ElbarC A. Rln| 

AiSTRACT Parctetaa of probabla axtratarraaerlal origin hava baan raeovarad 
from Ancarecle lea eoraa in which ehay nay occur In concannacians of aa auch 
aa ona partlcla In tan thouvand. Iha lea eoraa oCfar Cha poaalblltty for 
llaa«aeraelgraphlc control, aalacelon of Intarvala with low total pactlela 
eoneancratlona and pralnduatrlal ago aanplaa. Wa praaanely ara aaarehlng for 
a dlatlnctlva population of partlelaa aatoelaead with tha apaetaeular Uonld 
Mtaor display of 1833, This intarval of eora was salactad bacauaa of its low 
total pareiela, hanea low tarrastrlal partlcla, eoncantrstlon and bacauaa it la 
brsekaCtd by larga volcanic ash falls that nay bo uaad aa ttrscigraphie narkars. 
(Xir afforts ara focuaad prlHrily on tha lata than 3 nlctMatar aica fraction 
at this tita data haa tha potaibility to antar tha Earth's atwotphora and 
tattla to cha aurfS''* with only nlnor pareiela alteration. Partlelaa ara lMg> 
ad with a Canbridga ^-10 Staroosean tcanning alaecron nieroaeopa and analytad 
with an ECAX SU 9180 program on an EDAX 9100 lyttaa. Partlelaa bollavod to ba 
astracarraatrlal in origin includo Fo>S and Pa-0 tpharoa and alto irragular 
partlelaa with various proportiona of Si-Hg>PfNi>S.‘P*Al«0 and FfCr-Nl-S-O 
with norphologiaa aimilar to partlelaa collactad with sirbomo ayatams by 
othar workora. In addition, populaclona of pareielas ebartctariitd by an abun* 
danet of low atomic number alamantt and nlnor amounts of FfNi-Cu or liUiOmogan- 
aoualy dlstrlbutad Sl-Ca-Mg-Fa-Zn-Cu-Hl-S ggv ba of aXtraterrastrial origin, 
Work la continuing Co eharaetorlxa tha partlcla populaclona of various atracl- 
grapl^itl Intarvala In tha eoraa, Ua will attampt to daeormina whathar or not 
It it feaaibla to naka a ttraeigraphie/acaeitcical argunone for tha eonoeary 
origin of any apaeifie ascratarraacrlal partlcla pri'lation. Howavar, this 
will raquira Cha invoaeigaeion of nany hundrada of thousands of pareielas. 

This raaaareh la aupportad by tha National Seianca Foundation, Division of 
Polar Pvvgrama, 




0,4 Infc«rr»lation of Intarplanatarv «nd Conatarv Quit *■ Ob- 
Mrv«d bv th« Hallos Microiwf oroid Expwinwnt. 

E. Gdin> H. Fachtlg, J. Ki«a«I, and N. Pailar, Max-Plano,- 
Znatitut 2ttr Knrnphyaik, Haldalbarg, W. Gannany 


Tha mlcrontataoroid axparlmant on board Halloa obaarvaa 
intarplanatary dust particlaa batwaan 0.3 AU and 1 AU dlstanca 
from bha sun. Zt dataetad aavaral hundrads of aiicromQtaorolds 
in tha mass ranga from 10“’*g to 10“^g, Approxlmata orbits 
ara obtalnad for thasa particlaa from tha maasurad Impact 
spaad and flight dlractlons, Zt la shown that many par- 
tlclas (j^ SO I) move on high accantrlelty orbits (a>0.5). 

From a comparison of the countratas at two aansors - ona covarad 
by a thin antranca film, tha othar with an opan apartura • 
limits for tha'partlcla danalty can bo dorlvad. 10 to 30 t 
of all obsarvad mlcromataorolds havo bulk dansltlas ]^<1g/cm^^ 
most of thorn hava also high accontrlc orbits. 

High accontrlcltlas and low bulk dansltlas ara known 
charactarlstlcs of mataor straam particlaa and sporadic 
motoors which ara dlractly rolatad to comats. This similarity 
suggosts a rocant comotary origin of at loast 10 to 30 t 
of tha dust particlaa dataetad by Hollos. 


O. 5 INFRAK5D SPECTROSCOPY OF INTERPLANETARY OUST IN THE LABORATORY. 

P. Frsundorf, J. J. Frssmsn*. and R. I. Patsi, McOonnsIl Csntsr for the Space 
Sciences, Washington University, St. Louis, MO 63130; ^Monsanto Co., Corp. 
Research Dept., 800 N. Lindbergh Blvd., St. Louis, MO 63166. 

Interplanetary dust Is likely to be In part of cometary origin, and comets 
In turn provide a most promising reservoir for unaltered samples of 
present during the formation of our solar system. The recent »va 11 ability in 
the laboratory of Interplanetary dust collected In the stratosphere (1), albeit 
In small quantities, represents an Important opportunity to relate the optical 
properties of such dust to knowledge of composition and structure only obtainable 
by "hands-on" examination. Transmission electron microscope (TEM) work on 
stratosphere-collected interplanetary dust particles (IDPs) with compositions 
similar to those of chondritic meteorites has shown that. In spite of outward 
similarities (e.g, reentrant structures; "primitive" compositions), they 
exhibit a rich variety of Internal structures which undoubtedly contain Infor- 
mation on differences In origin from one particle to the next, as well as signs 
of alteration during atmosphere entry (2). In this paper, we report results on 
the study of Infrared absorption features In such particles. , u, u 

First, transmission spectra using macroscopic amounts of minerals which 
have already been shown to be cotinon In collected IDPs have been obtained to 
provide a point of reference In interpreting spectra from microscopic samples. 

Of the minerals olivine, pyroxene, magnetite, and pyrrhotite, only the first t^ 
(the silicates) have strong absorption features between 5 and 20 urn. At least 
two coiimon constituents of collected IDPs, a carbonaceous component and a non- 
crystalline "chondritic" material (2,3,4), remain essentially uncharacterized, 
and hence no macroscopic analogs have been examined for them. Secondly, data 
from samples only 1 to 10 ng In mass has been obtained: spectra of olivine, 
pyroxene, and an Improved spectrum from 3 crushed IDPs (5). The dominant 
absorption feature between 9 and 11pm In the 10"® g IDP sample Is clearly 
different from that of olivine. With these spectra, the ability to obtain 
dlaonostlc spectra from the quantity of material found 1n large (e.g. 15pm) 

IDPs will be demonstrated. Subsequent TEM work on these IDP? will be attempted 
to relate observed optical properties to the underlying ID? structures. 




D.S (confinuid) 


Flnallyi InttUI ittmipts «t submnogruR quantUlts of nwtarlil 

susptndtri In carbon films on TEM grids havt bttn msd*. In particular, two of 
titvtn IDPs airtady txamlntd In tN TEH consisttd mostly of a noncrystal lint 
"chondrltlc" matarlal, Thasa partlclas ara Intarastlno baeausa thay did not 
axhibit magnatlta dacoratlon, which may ba a sign of aitaratlon on atmospharlc 
antry (6), and baeausa astrophysical obsarvatlons of tha Intarstallar faatura 
naar 10 um suggast that noncrystal llna slllcatas may ba conmon In dust outsida 
tha solar systam (7}> Although signal -to-nolsa problams ara too savara to allow 
any Infarancas about Its shapa, transmission spactra of mounts mada from ona of 
thasa lOPs Indicata that this noncrystal llna matarlal doas axhibit a 10 um 
absorption faatura. 


REFERENCES! . . 
Fraundorf (1980) Gaochim 


(1) O.E. Brownlaa at a1. (1976) NASA TM X-73.152 ; (2) P. 

at Cosmochim. Acta. In prass; (3) p, Fraundorf and 


J. Shirck (1979) FFocTunar Planat^ Scl . Tonf. IQth. 951-976; (4) P, Fraundorf 
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4917-4924; 7) T.J. Mtlllar and W.W. Oulay (1980) Hon. Not. R. Astr. Sbc . 191, 
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0.6R Opclcal and Infracad (,Su to 20u) ObaarvfCiiiaa of Bright Coaaca 

E. P. Nay 

Unlvaralty of Hlnnaaoca 
Mlonaapolia, Mlnnaiota 5S4SS 

Sinca 1965 Infrarad obaaevatitima hava baan obcalnad on 7 bright coaata 
and p. Encka. Flva coaata vara dusty with pronuuncad Typa II tails. Thssa 
wars Bannatt 19691, Kohoutsk 1973f. Bradflald 1974b, Wast 1975n, and 
Bradfiald 19R0t. All of thasa dusty coasts showad a slllcata signatura at 
10 and 18 aicrona indicating tha prasanca of saull (r < 5p) rafractory grains 
in tha coaaa and tails of thasa coaata. Tha anti tall of Kohoutak did not hava 
tha slllcata faatura suggaatlng tha prasanca of larga partlclas. Coast 
Eobayashl-Bargar-Hllon 1975h and Coaat Ikaya 1965f had Typa I tails. 

Datailad study of 197Sh Indieacad tharasl aalaslon Iron larga grains, 
Naasuraaant of cons colors from visual to Infrarad uavalangtha allows 
datamlnaclon of tha grain taoparatura and of tha albado and its dapandanca 
on icattaring angla. Both 1975n and 1980C passad batvaan tha aarth and tha 
aun allowing obsarvatlons at acactarlng anglas as aaall as 30*’. Both coasts 
show strong forward scattaring ss axpactad for dlalactrlc grains of radius 
about a nicron. Tha natura of tha also distribution can ehanga abruptly on 
an individual const r Tha visual and Infrarad brlghtnass of 1974b dacraasad 
in a faw days, eh« silicata faatura dlsappaarad and tha visual albado droppad. 
Tha dapandanca of tha const brightnasa on diaphragn dlanatar (brlghtnass 
proportional to dlanatar) suggasta a nodal for tha dust in which tha nunbar 
of grains satlafias tha continuity aquation. Plots of *how Chat 

tha total anaegy radlatad by tha cona varlas as R"" with an oxponant n baewaan 
3 and 3 whan R is lass Chon 1 a.u. Tha Infrarad obsarvatlons allow astlnataa 
of tha nass rjeccad in sllir.ata grains and thasa ara conaiscanc with a 
quantity conparabla to tha nasS of wacar ajactad (as dacaminad by tha OH and 
H abundoncas). 


0./ THE THESmL PROPERTIES OF OUST IN PERIODIC CW€TS 

HUWERTO CAHPINS, mRCIA LEBOFSKY A!IC GEORGE RIEKE 
Unlvurilty of Arlroiu 

U« prtscnt nttrly sIrJiUnaous photomitrlc obstrvatlons bttMttn 1 and 
20 w of four porlodic cpintts Including comt Encka. Our obstrvatlons art 
tht firs; to Indudt tht tbtrmal and rtfitcttd portions of tht Infrartd 
sptctrufli of any ptrlodic eomtt. Tht proptrtits of tht cointtary dust as 
dtrlvtd from thti'\i obstrvatlons art discusstd, as wt11 as tht ptcullar 
bthavlor of comet Enckt rtlativt to that of other periodic and non-periodic 
comets. 

0.8 INTERPRETING THE INFRARED AND OPTICAL EMISSION 

FROM COMET DUST 

; 

Martha S, Hannar* 

Jet Propulsion Laboratory 

The Infrared emission from cometary dust grains Is being modeled In order to 
infer the composition and dominant size range of dust emitted from comets. 

The models are based on maasured refractive Indices for minerals expected to 
be present In cometary material - sMIcates, magnetite, carbon, Ices, The 
obrerved shape of the 10 pm emission and the relative TO pra/13 pm emission 
can be fit by amorphous olivine, whereas the underlying thermal emission 
requires the presence of hot absorbing grains. Icy grains may also be 
present; they can enhance the optical scattering without contributing to 
the infrared brightness. The effect of these three dust components on the 
optical scattering and derived albedo will be discussed. Desirable 
observations of future comets will be suggested. 

D.9 OPTICAL POLARIMETRY OF COMET WEST 1976 VI 

O.J. Michalsky Jr. 

ABSTRACT 


The polarization of the continuum of Comet West 1976 VI was measured 
In four narrowband filters spanning the wavelength range from 440-850 nm. 

The post-perihelion observations Indicated wavelengt) independent polariza- 
tion on each of the three occasions on which it was measured. The wavelength 
Independence is In agreement with other polarization measurements of this 
comet from the visible to the near-infrared, but it counters the general 
tendency In comets for the polarization to Increase with wavelength. The 
magnitude the polarization as a function of scattering angle, the wave- 
length Independence, and the Infrared and optical photometric properties 
suggest that dirty silicates (n^ ^ O.S) smaller than 5>jm but approaching 
this size may be responsible. No circular polarization was detected. 



0.10 Int*rprtt«t1qn of tht PolorlHtlon Distribution of tht Conitt Host 

S. Isobo 


^l^stHbutlon with « high spotlal rosolutlon was 
3' rtglon of tht Conwt Host by Isobt ot al. 
(1978). Ho Intorprot this obsorvatlon In tha way that largo Icy grains 
Including small slllcato and graphito grains In It ovaporato by tho 
solar radiation hooping smooth surfaco In tho roglon of anti-solar 
diroctipn but havo rough surface by atomic collisions In tho region of 
solar diroctlon. 


0. 1 1 Subotueoo of CoMtary OrolAo Xatiaatad froo Srapermtioa 
ud Radiotloa Fnaaurt (taebaaiau • 

by Kaldi Saito, Syuao laoba, Elalblko Rlabioka, 
and latauro Xahii. 

Tuiqro AatroBoaical Obaarratory 


Abatraot 

lataaaiey dlatributiea of talla for aararal bif ooaata 
ara aatiaatad oa tba baala at (raia paepartlaa la bah aolar 
radiatlea flald. Tba foUowla« raauXta ara obtaiiad. 

1). Valua or tha aairlaiia radlatloa praaaura aetlag oa duat 
tralaa la aay eoaatary talla la louad to ba laaa ttaaa 2.$ 
aoraallaad to tha uaity Tor ■raaitatloaal forea. Thla olalaa 
tha coaditloa that cralaa aucb aa (raphita partlelaa ot alaa 
raaiR ustvaan 0.02 aad 0.2 aioroa did aot axiat la thaoi 
baeauxa tha partlelaa auffar bl( forea bayoad 2.5. 

2'.'i. Tall aubataneaa auppllad arrouad tha tlaa of parlhallon 
pa^aaga for two aun graalag eoaata Zkaya-Sakl (1965TII2) aad 
Sald-Uuaa (1962 III) vara coapaaad of tha particular gralaa 
Vhle^^ babj|Bg tha valuaa of radiation praaaura fOrea laaa tbaa 
1.0. tharafora, it la eoacludad that tha avhataaeo waa 
coapoaad of allleata grain only, alaoap Iron gralna had aubli- 
and than van no graptUta partlelaa. 


0.1 2H COMETARY DUST MODELS 

O.U. Hughes 


This paper reviews our knowledge of cometary d;ist both when It Is In the 
cometary nucleus and when It has been expelled from that nucleus by gas pres- 
sure. The production and break up of the dusty Insulating layer that surrounds 
the nucleus Is considered. The basic properties of the dust, such as density, 
ma, 5 s distribution, Index, shape, strength, charge and composition are reviewed. 
Special emphasis is given to the way that some of these properties vary as a 
function of particle size. 

The problems of observational selection are also stressed. Oust can be 
detected In the Inner coma, In the dust tails and as meteoroids In meteor streams. 
The relationships between these three groups of particles are Investigated. 

The orbits of the dust particles after ejection from the nucleus vary 
drastically as a function of particle ulze, this being due to the relative 
Importance of solar gravitation, radiation pressure and solar wind. Models 
of dust distribution around the nucleus and the dust hazard to spacecraft In 
the vicinity of the comet are reviewed. 

Consideration Is also given to the way the cometary dust decays Into the 
solar system dust cloud, the effect of nuclear spin on the dust distribution 
and evidence for non perihelion emission and the contribution of outbursts to 
the dust population. 
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0.1 3R Dusty G>t Dynamics In Rtti Cowtts {invittd rsvitw) 

* Max K. Wallis, 

Dapartmant of Appllad MathanatKS and Astronon\/, 

Unlyarsity Collage, Cardiff, Walas, U.K, 

Twooptrase hydrodynamics Is usad to modal tha corblnatlon of solid grains In 
outstraaming comatary gas. Evaporation of tho grains can ba Includad by allowing 
mass and ana,'’qy axchangas. In tha space anvlronmant, radlativa haating of 
submicron grains Is also Important. 

Radial 1y>symmetr1c f;ow Is dascribad by a sat of ordinary differential «,quat1ons 
with a singular po1n>' at Mach numbar M ■ 1. Appropriate solutions for a single 
size of grain (Probstain, 1969), having In garsi'sl subsonic Mach number at the 
nucleus, require calculation as a two-point >,^oundary problem through tha X-typa 
singular point. Values of M^ and the terminal spead v, for the adiabatic case 
(Probstain) and for heated grains (Shul'man, 1972) depend mainly On the dust-gas 
ratio and grain-gas coupling parameters. 

In real comets the dust particle size spectrun Is also Important. To again modal 
by ordinary differential fluid equations, a number of discrete grain sizes are 
chosen. Sample solutions given show dependence of M^ and on the size 
distribution. Effects of comet gravity, Ice grain sublimation and radiative 
exchanges of the gas are modelled by additional source or loss terms. Qualitatively 
It Is seen that gravity. Increased grain drag and sublimation reduce M^ and extend 
the subsonic region, while gas cooling (via colllslonal excitation of molecular 
rotational modes) tends to counteract these changes. 

Visible dust halos would not be produced In steady outgassing, but need describing 
by an unsteady source giving outwardly propagating shocl's. Radial symmetry Is 
not an appropriate assumption for Jet-like gas and dust sources, nor for flows 
within a few radii of the nucleus where there Is condensation on the shaded side. The 
difficulty of treating the partial differential equations for 2 or 3 dimensional 
flow with a free boundary surface suggests more direct computational approaches. 

Probstein, R F, 1969 Prablma of h^drodyncariea md aontinmm tittohmiaa , (ad. H A 
Lavrtne*«v) p.568, SIAM, Philadelphia. 

Shul'man, L M, 1972 Ifyneanika kamotnikh atmoaftp - nattpztnit gaz, Ch.3, Kiev. 

Wallis, K, 1979' Cemataxy Hiaaions, R'wiels Sternwarte, Bamberg, ^2 (132), p.l27 



D,14 Duit Produetlor\ Ratal Of Conat Hallayi Nodala For Tha ESA GIOTTO 
Conat Hallay Proba. 

S.H.SCHHEHM, B.KNEISSEL (Ruhr-Oniv«raltAt Bochua,Baraich Extra- 
tarraatrlacha Phyalk^D-4630 BoehU 0 >FRG) 

Tha apatial diatrlbution and valocitlaa of dust partlclas in tha 
coma of Comat Hallay hava baan darlvad. For tha amission of lea 
partlclas from .tha comat and thalr distribution In tha coma a 
modlflid fountain-modal Is usad, which takas Into account tha 
finite llfatlmas of tha lea partlclas dua to sublimation. Basad 
on thasa rasults wa discuss tha anticipatad flux ancountarad by 
tha GIOTTO proba, to gat an astlmata of tha axpactad count rates 
of tha Mataorold Shiald Panatration Flash Satactor(MSF) , which 
la part of tha Dust Impact Oatactlon SystamCD^^DSV) >Tha rasults 
ara eomparad with tha count ratas darlvad from tha Hawburn- 
Olvlna model. 

For salactad particle slza ranges tha Influence of tha sublimation 
of tha leas on tha maaauremants of tha Particle Impact Analyzer 
(PIA)- Experiment on tha GIOTTO-S/C will be discussed. 
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0.16 on THE ELECTROSTATIC CHARGING OF THE DISTANT COMETARY NUCLEUS 

D. A. Mtndis 

University of California, San Diego 
La Jolla, CA 92093 


ABSTRACT 

The direct interaction of the solar wind and the ultraviolet 
solar radiation with the cometary nucleus, when it is sufficiently distant 
from the ,sun (d i 5/lU). is discussed. It is shown that, wijile much of the 
sunlit hemisphere attains significant positive electrostatic potentials {a 5 V) 
as a result, the dark hemisphere attains numerically large negative potentials 
(w -1 kV). As a result of these 'iurface potentials and associatedeelectric 
fields, any loose, fine dust that may exist on the surface will levitate above 
the surface and the smallest grains (Rg <0.1 pi) will be completely "blown off," 
Consequently at large heliocentric distances a comet could lose a portion of 
any dusty mantle it may possess without the assistance of any outflowing gases. 


D 17 MAPPING OF ACTIVE AREAS ON THE NUaEUS OF THE PERSEID COMET FROM OBSERVATIONS 

OF DUST PHENOMENA 


Z. Sakanlna 

Jac Propulsion Uborseory 
CallCornls Insclcuca of Tschnology 
Pstadana, Calif om. a 91109 


Aba cr act 


Bacausa of ics dynaisical bahavior, duac playa a major rola in scudiaa 
aimad ae larga-acala surfaca mapping of comacary nuclai. In concraac co 
gaa, duac mocions in comaca ara highly organizad and initial impulaaa eha 
parciclat ara subjaecad eo ara wall praaarvad for soma ciaa aftar ajaccion. 
Quancicaciva analysis of Cha dynamical avolucion of diacinct duac phanomana 
(such as jacs, anvalopas, acc.) in cha coma allowa ua Co trace particla 
mociona back to cha nuclaua and chua Co idancify discraCa sourcas of amiaaion 
on or balow eha surfaca. Aa a byproduct, Cha analyaia also yialda infotmaclon 
on cha rocacional proparcias of eha comae, on cha ajaccadduac icsalf, and on 
eha gat flow chat givaa riaa Co eha duac Msisaion. - Tha propoaad dynamical 
approach haa baan appliad co Pariodic Comae Swifc-Tuccla, cha partnc comae of 
cha Parstid macacr scraam. Tha raaulca ahow that cha comae's Jac acciyiey 
waa a produce of briaf bujfacs of duac (duration last than 3 hours) from 
eight isolacad aceive areas on the nuclaua and Chat 75E of cha bursts cook 
place in Cha cpmacary "afeamorn”. Only one of eha sight amiaaion areas was 
damonstrably aceiva throughout Cha nearly two months of obsarva'eion; cha 
othars wars ahorc-livad phanomana. Thair uiacribucion over cha nuclaua watt 
strongly lopaidad in comacocancric longiettda, indicating ehac eha scruccure 
of cha surface layer was profoundly hacaroganaoua. Five of cha aceiva regions 
cluacarad Co form a large rlng-ahapad faacura, parhapa a prominanc fault. Tha 
comtc'a roCacion period is found Co ba 66.5 hours and Cha obliquity 80°. Tha 
spin axis made an angla of 60° with cha dlraccion eo cha tun ac Cha eima of 
perihelion paasaga. - This paper presanct the results of ona phase of raaaarch 
carried out ac eha Jac Propulsion Laborse.'ry. California Insclcuca of Technology, 
under Contract Number NAS 7-100, aponaorao by the National Aeronautics and 
Space Adninlscracion, Planacary ACmospharas Program, Office of Space Sciancas. 


ORIGINAL PAGE IS 
OF POOR QUALITY 


0.18 auSTATSON, 10 A, 8« «nd mit IT. MX8C0HZ (Spaea Aatroaoay 
taboMtorjr, UnlTtraity of norliU, QoIbmtIUo). Tha 
Obaarrad ^attioa of tha **HlT*fT PllB T 7l* Tft*TI Tl ir**»«*y 
Puat and ttaToMtoia talatl ^To'bw^tfM C 


Sia dyaaKleal avolutloa of dust lajsetad lato tbs latarplaastary 
aaiUuB by coast CDcka In Its sarly sta<as is larsatlcatad on tbs basis of 
both ]ouf-tam grayitatioaal parturbatioaa by plaasts (Vseua, Edrth, tkrs 
and Jujitsr) on tbs dust and solar wind slootroMgnstic- foress on tbs dust, 
lbs prstlaat location of tbs dust as dsducad froo tbasa calculations is 
e^arsd to tbs position of tbs plana of naslauai dust dansity ("sywtry 
plana") of intsrplanatary dust. 


0,19 Const Tonpsl-Tuttlo and tbs Leonid Mtsors 

D.K. Yoonans 

Ths distribution of dust surrounding psriodic const Tsnpsl-Tuttls has 
bssn inappsd by analyzing ths assoclatsd Lsonld nstsor shoMsr data ovsr ths 
902<1969 Interval. Ths majority of dust ejsetad fron ths parent cnmst evolves 
to a position lagging ths const and outside the const's orbit. Ths out* 
gassing and dust ejection required to explain the parent comet's deviation from 
pure gravitational motion would preferentially place dust In ‘j position 
leading the comet and Inside the comet's orbit. Hence It appears that radiation 
pressure and planetary perturbations, rather than ejection processes, control 
the dynamic evolution of ths Lsonld particiss. Significant Lsonld mstsor 
showsrs are possible roughly 2SC0 days before or after the parent cotmt reicris 
perihelion but only If the comet passes closer than 0.025 AU Inside or 0.010 AU 
outside ths earth's orbit. Although the conditions In 1998-99 are optimum for 
a significant Leonid meteor shower, the event Is not certain because the dust 
particle distribution near the comet Is far from uniform. As a by-product of 
this study, the orbit of comet Tempel-Tuttle has been redetermined for ths 
1366-1966 observed interval. 


20 Lifstims and Origin of Submicron psrtielss 

S. Fred Singer, Univ. Virginia 

Submieron psrticls enhancements are observed for meteor 
Btraama associated with Encke but not with Halley's Comet. This 
suggests a "lifetime" in the meteor stream orbit of 2-5 years, 
such a value can be roughly calculated if the particles' 
electrostatic potential in interplanetary space is about 3 volts. 
TO prevent ejection by radiation pressure, ^ (-radiation pressure/ 
gravitational force) must not exceed ^0.08. This seta close 
limits on the physical nature of the particles. An LDEF 
experiment during 1984-1986 should reveal the detailed dynamics 
of injection due to Halley's comet, and the subsequent dispersal 
of particles. 


D.21 gubfftcrcn pagticUii in SoUr Svafm 

John E. Stinliy, Unlv. of Virginit 
{!«ar-«arth oboarvatlona by tha Explorar XLVZ aafcalUca 
hava ravaalad tha axlatanca of pactlelaa ot maaa ^O'*^^ 

Vfa obaarva vary atron? anhancamanta during cartain mataor atraaraa. 
Thia had not baan aaan by pravioua axparinanta. It auggaata 
that cantata ara tha aourca o£ thaaa particXaa. A forthconling 
IiDEF axpariaattt will hava a particla avant rata 10 tinaa 
graatar than any pravioua axparinant, and parmit battar tlna 
raaolution, aa wall as angular raaolutioni 


0.22 THE HOTIONS OF STRUCTURES IN THE DUST TAIL 

OF COMET WEST 1976 VI 


J. A. Facrtll 

Los Alaaos Naciooal Laboracory 
Los AlauoSi Nsv Maxlco 87S45 


Z. Saiuinlna 

Jat Ptopulslon Laboracory 
California Xnscicuca of Tacl'.nology 
Pasadana, California 91109 


Abstract 

Tha dust tails of coasts, which ara usually aaooch and faacuralaas, 
occasionally show scruccuras which ars cauaad by tha fraiaancation of 
ralaclvaly larga parclclas. Two cypas of scruccuras hava baan obaarvad 
in tha dust call of Coast Watt which hava baan axplalnsd by a siapla nodal 
(Sakanlna and Farrall, 1978, Ascron. J. 1675; 1980, Ascron. J. 

1538): scraanara or synchronas cauaad by axploslva avancs at tha nuclaus, 

and icrlaa which ara cauaad by particlas ralaaaad fron tha nuclaus during 
thaaa axploslva avancs Chat i.ubsaquancly fragtaanc in tha tail. Tha davalop- 
nanc of thaaa acruccuraa is dapicCad in a conputar-ganacacad notion plccura 
using tha paraaacars darlvad fron fitting tha obsarvacional data. This 
work was parfomad undar tha auapicaa of tha U.S. Dapartnanc of Enargy. Tha 
sacond author acknowlcidgas support fron NASA Planacary Attsospharaa Program 
undar Contract NAS 7-100 to tha Jat Propulsion Laboracory. 
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0.23 pujjCTioif OP POIuiKISATIOK AilD 

BRIOHEJtESS m THS lIASUi^ OP COSS.IHZ 
A<rr.ospasHE vmiGiEs 

By iLBd O.P.ChcrBOYt 

iBstltut* of ■itropbyiloaf Buihanbo, USSR 

A good dtal of iaforsMtloa on dust psrtiolss proportiso amy 
b« gsintd from studlng ths oomitsry stmospbsrs brlgtnsss «nd po- 
larization dspsBdsBoy on tbs pbsss tnfXt e( . Obsorrstions of 
such a kind of fiTo comsts • I975n ’i7sst| Sobwsssmsnn-'YsobBann 1, 
19771 Cbsrnykb, 1977g Asbbrook-Jsckaon, l97Sf Hsisr - wsrt psr- 
formsd la 1976-1980, 

Our prtasnt invsatigstlon imd an analysis of pravious ytara 
obstrTstions SBebls us to aaka a ooncluaion that for a typical 
dusty oomatary coma tha pbaea dapandaney of polarisation has a 
positiye polarisation misdsne ii high as 20>90f» at >90^ an 
invarolon angla naar 20° and a nagativa polorization branch at 
o( 4 20° with a polarisation minimuc sovaral parcant daap. 

Por oonats 1977g Aabbrook- Jackson and I97sr Uaiar an oppoal- 
tion affect is found. 

Tba phaaa dapandanciaa of polarization and tha opposition 
effect of eoastary atmoapharaa showed a striking resemblance to 
analogous dependencies for minor planets and Zodiacal light. 

Hie t;heory calculetions show that in general the inyersion 
of the polarization sign and the opposition effect are characte- 
ristic for particles of dielectric nature and of dimensions grea- 
ter than a few microns. Taking into account these eirsusstancea 
it is not surprising that one observe a community of particle 
properties in comstary atmoaphares, on tha surfaces of minor pla- 
nets and*7the Zodiacal cloud as the particle disenslons in the 

last two partlelo assemblies are known to be of the order of se- 
veral tens of microns. 



0,24 Hieriiwavt Continuun OlitrvaClona of eh« lojr Orain Halo 


D.N. aikaoB, Naw Haaieo Taeh 
an4 

R.U> Hokb«i Po44ar4 Spaca ril|ht Canear 
k eoaparlaon of alerowava coiulnuua data for eoaaci wtch 
ehaoraeteaX ao4ola of thalr ler iVain Haloa (XGII) ravaala both 
conalaraneiaa an4 IncOBataeaactaa . foe aKaapla* obaarvationa of 
eha ata coaaea aa4a to 4ata (fcwo 4atactt'>na and four uppar-liaita) 
can ba raconcllaf) with ICH thaory proridad tha gaa production rata 
1a aXlowad to vary about Ita noalnaUy aceaptad aaan valua by 
about a factor of four< Howavar, tha data for Coaat Xohoutak 
(19741) auigaata tha-fralna aay not ba elathraraa but Inatoad have 
a vary aubatantlal rafraetory coapocant. Tha praaant data ara 
probably too aparaa to glva any nora than hlnta aa to tha trua 
nacura of tha tCH. Howavar, futura obaarvationa with 
latar faroaatara jush aa eha VtA ahould provlda tha aaae aaaaielva 
ground-baaad data avallabla for atudylng thla raglon* 

CJR Outatanding Problaau In Radio Obaarvationa of CoMta 

L.E. Snydar 
Aatronony Oapartnant 
Univaralty of Illlnola, Urbana 

Thraa ganaral tachnlouaa of radio aclanea hava baan applied to attaapt to 
obaarva coaatai apactral llna, contlnuua and radar obaarvationa. Of thaaa, 
only radio apactral Una obaarvationa hava aehlavad a dagraa of auocaaa but, 
avan hara, tha raoulet hava baan nagatlva nora often than poaltlva* Hanea a 
auaaary of radio obaarvationa auat taka into account our undaratandlng of why 
radio aaarehaa can fall. 

Conatary radio apaetroacopy la ravlawad, acartlng froa eha aarllar artl- 
ela of Snydar (1976), with particular anphaala placed on currant aaarehaa for 
large eoaatary ■olaculea aueh aa glyeiaa, tha alaplaat anlno acid. A brlaf 
auMoary la glvan of thoaa obaarvatlonal prograaa which were dealgned to aid in 
dlacrlalnaelng batwaen currant thaoriaa of terrartrlal biological evolution 
(a.g., the Haldana>Oparin theory veraua the Hoyla and UlckraMaingha (1977) 
Intaratallar vlrua-lnfaacad coaMtary dabria). 

Hoyla, f., and UlekraMalngha, C. 1977. Doaa apldanie dlaaaaa eoaa frou 
apace? New Sclantlae 17 i 402-404. 

Snyder, l.S. 1976. Radio decactiona of conaearr aolecular eranaltlona: a 
review. In The Study of Coaata, Part 1 (lAO Colloo. .Vo. 25 ). cda. B. 

Donn, H. Kuaaa, W. Jackaon, H. A'Heam, and R. Harrington (NASA Special 
Publicatlona 393), pp. 232-252. 


C«2 Obavmtienii of th« 01 Ktdieal in Coii«l» at' IS os VaTtlanith. 

S. Bookaldf-'Homat 3, Cmiaitf* £. Otrari and S» Xaaba 

Ddpactaaant da Radioaatronoala, Cbaamtoira da Maudon 

Atnixiat ) 

Va praaant a profraaa raport ob tha obaarrationa of tha OB radioaX ab ^ IS 
in ooaata vitb 'bha Kanpay radio talaaoopaf "aoant obaarvationa inoluda ooaata 
Maiar (l978 Ul), Jradfiald (1979 l)i Haiar (>980 at-, Snelca (i980). 

' tha aoaXyaia of bha OB radio lina ahapa ia a powarf<U tool bo atudy bha 
Icinaaabioa of bha oona. tha aspanaion valooiby of bha OH aolaculaa ia found 
bo ba>v 1.9 kB a"* ab * I AO and daoraaainf with inoraaainf hallooantrio 
diabanoa. tha Una profUa ia fanarallx aappaabrio, -ahioh dasonatrataa bha 
Qraanscain affacb on bha fluoraacant ixcitabion aachanlaa and/or aniaotropiJ 
oub4^aalnc of bha nueXaua. In aavaral caaaa, and aapaoially for ooaab Haiar 
(1978 IXl), an naynaabr/ ia alao fbUnd in bha Saab-1/aab brifhbnaaa dinbribubion 
of bha OH Una, ahovin« a«ain Oraanabain affaob and/or aniaobropio outcaaainf. 

An azoibabion nodal by OV puapinf and fluoraaoanca of bha OH radical 
> which afraaa vibh bha obaarvabiona ab laaab in bha firat ordar - and bha 
applicabion of Haaar’a nodal laad bo bha production rata of tha p^ast aolaeula 
of OH. thara ia a eloaa oorralation babwaan thia gaa production rata and bha 
Yiaual briihbnaaa of bha oosata. Our aatiaatoa of <aa production rataa, howavar 
ara anallar than or a>iual to bhoaa obtainad from HV aaaauraaanta. 


C.3 SEARCHES FOR MILUMETER-WAVE EMISSIONS FROM 
HCN, CS, AND CHjOH IN COMET SRADFIELD (1979 l) 

Li Ekalund, Ch. Andcrsson, 

W.M. Irvint 

and 

F.P, Schloarb and S.E. Robinson 

Abacrace 

Wa hava laarchad for and cot dacaccad aaiaaion la cha follouioi 
pura rotaeioaal craBaieioaa froa Come Iradfiald (1979 i): 

HOi, CS, CHtOH, 1*«0« k* and l*-K)| E. 

Wa alao did not daeact cha uaidantlfiad llnaa D 86247 aad U 89010 
raportad ia Coaoc Kohoucak (1973 f) by luhl, Huabnar aad Snydar. 

Wa aaciaaca an uppar liarlC on tha HCN produecioa raca eonaldarably 
balow thac daeaiainad for Coaac Kohoucak aad probably balow cha 
abaatvad CM production raca. 


original page « 

OF POOR QUALITY 


C.4R COMET PIWTOMETRY: PAST, PRESENT, AND FUTORE 

Dtvld 0, M«istl 

DapartMnt of Phyiict and Aitronony' 

Stato Unlyoralty Colltga 
Ganaiao, ,'<t« York, USA 144S4 

and 

C.E.K. Maos Obstrvatory 
Univaralty of Rochaitar 
Rochostar, Now York, USA 14627 

Until tha last dacada, studios of tha photonatric propartias of tha 
coaat coaa dapandtd haavily on visual or photographic astinatas of "total" 
brightnass. Bacauso of largo systaaatic and randoa obsarvational errors, 
most early Investigations of comet brightness were of an empirical or stat- 
istical nature with little real physical, chemical, or thermodynamical 
theoretical basis< Tha introduction of photoelectric techniques have greatly 
reduced many of the random errors inherent in earlier methods. Although 
some systematic effects still remain, it is now becoming possible to re- 
late tha photoelectric work to both the "classical" methodologies and to 
realistic models of comet comae. Recent developments in image processing 
and spectral analysis of time-series data, the greater availability of 
sophisticated instrumentation for comet studies, and a coordinated effort 
on the part of all observers hold great promise for future studies of comet 
brightness and its relationship to the physical and chemical evolution of 
the comet coma. 


Filter Phetometry of Comets. 
J.5. Neff 

University of Iow,i 
Iowa City, I A 92242! 


Surface photometry of several comets has been .obtained with a 
photometric system employing five Intermediate bandpass 
interference filters. The photometric system was designed for 
the physical study of comets and is a preliminary version of 
the proposed standard system developed by the filter committee 
of Commission 19. The filters were selected to measure the 
continuum in the ultraviolet at a wavelength of 5690A and in 
the blue at a wavelength of 4890A. Tha other filters wars 
centered on the CN band at 3B80A, the blend of C3 and CO'^ at 
4090A, and the C2 band at 9100A. 

The filters were used in a computer controlled area scanning 
ph?tometer. The observations consisted of a sat of one 
dimensional scans, one for each filter centered on the apparent 
nucleus of the comet. In addition at a few wavelengths two 
dimensional maps of surface brightness were obtained for each 
comet. Flux standard stars were observed and extinction 
coefficients determined so that tha intensity profiles and 
contour levels can be calibrated in absolute units* 

Data presently are available for P/Comet Encke, P/Comet 
Stephan-Oterma, and P/Comet Tuttle. It is possible that data 
will be available for other comets by the time of the meeting. 


C .6 NARROWBAND PHOTOf€TRV OF COMET P/STEPHAN-OTERMA 

R. L. Min ill »nd 0. T. Thompson 

Plinttiry RiMirch Cinttr 
LomoII Obsirvatory 

and 

M. F. A'Haarn 
Aitronomy Program 
Uni varsity of Maryland 

The 1980/81 apparition of Camet P/Staphan-Otarma has providad 
an axcallant opportunity to study this comat's photomatrlc propartlas. 
Not only was tha objact wall placed and modarataly bright for more 
than six months, but It also covered a wide range of solar phase 
angles, reaching a minimum of £?4 on 14 Oaccmbar 19B0, In this 
paper we present the results of extensive narrowband filter pho- 
tometry conducted between September 1980 and March 1981 at Loxell 
Observatory and Mauna Kea Observatory. The production rates of OH, 

ON, C 2 , and C 3 as a function of heliocentric distance will be dis- 
cussed. A pronounced brightening of the continuum observed at 
small phase angles will be considered In terms of the scattering 
characteristics of dust In the coma. 


C.7E Scandardlead Fllcaca tor CoMCary Photoaecry 
Mlchaal F. A'Haarn 


Tha Wockiag Group on SCandardlaad Filtars, appolncad by UU 
COHiaalon 13 at tha laat Canatal Aaaaably, haa aatabllahad a aac of 
icaadardtaad flltara for uaa in coaatary photomacry. Fuadlng from tha 
H.S. national Sciaaca Foundation haa anablad ua to ordar 30 natchad 
aata of tha filtara. Flltara will ba availabla on althar a aala 
baaia or a loan baala dapandlng on tha naada of tha uaar. Tha 
charactarlacica of tha filtara and futura actlvltlaa of tha Working 
Group will ba dlacuaaad. 


C.sR Sp«ecroicgpy «nd SpgcerophoCoMCry oi! CoMCi 
at Vlalbia Wavalan|Cha 

Htchaal F. A'Haatn 
Aatronsay Proiraat 
Univaraity of Maryland 

ABSTRACT 

Tha cachttiquaa of apactroacopy and apaetrophocoaatry will ba rtvlawad 
with aaphaala on itaaauraMnca of abaoluca or ralaclva Incanaitlaa aa a 
function of wavalan|th> Thia eypa of data givaa ua nuch InfocnaClon about 
eba phyalcal natura Of coawea which will alao ba caviawad. Enatiplaa of 
eha InfOraation which can ba dacivad from apaccrophoconatric daca and 
which will ba diacuaaad includa iaotopa cacioai colunn danaitiaa of 
varioua apaciaa, which can chan ba ralacad co produccion racaa and 
vapociaation rataa, population diactibutiona anoni lavala which can ba 
ralacad co production nachaniau and axcitaeioa nechaniasa of cha ralayanC 
apaciaa t raflactivity curvaa for tha aolid parciclaa in cha cooa and tall, 
and avan tha valoclty dlacclbution of carcaln apaciaa in tha eoaa. 


C ,9 Spoctromecric Observations of Comet Brndfield (1930t) 

by 

W. D. Cochran, A. L. Cochran, E. S. Barker 


The passage of the bright comet Bradfield (1980t) afforded 
us the opportunity to study at high resolution the >P - 'D 
transition of [0 I), On 16 January, 1981 UT, we obtained 
spectra at i).4A resolution of the 6300 and 6363A fO I] lines 
using the aigicon detector on the coude spectrograph of the 
l,“ m telescope at McDonald Observatory. The spectra were of 
a region 1,4 arcsec X 1.6 arcsec on the central condensation. 
This spectral resolution enabled us to clearly resolve the 
cometary fO 1] lines from the night sky emission lines. 
Independent spectra of the night sky [0 I] emission lines 
were also obtained. 

On 10 January, 1981 UT, we also obtained lower resolution 
lllA) spectra on this comet covering the range from 5400 to 
610QA using the Intensified Dissector Scanner (IDS) spectro* 
graph on the 2,? m telescope, Spectra were taken on the 
central condensation, in various places around the coma, and 
300 arcsec north of the central condensation. These IDS 
spectra show a very larfe ratio of C: to CN emission. 

Relative production fdtes of the \»arious species will be 
presented. 




-■J 


C.\0 SpacUUy Rtiolvtd Obt«cvaelons of eh* 

Innar Coaa of Bradftald (1979f) 

£• S. Backar 

Duelns January 1990 CoaMt Bradflald (1979f) paaa*d n*ar Ch* aarth 
ac a dlaeanca of 0.24 AU affordlni hlsh apaclal raaoluclon on Cha Innac 
coaa. Th* TuU ooudd aeannar on ch* 2.7 a calaaeop* at 'fcDonald Obaacva- 
Cory waa uaad Co obtain apaccra in ch* rani* 3-6000 X with a RCA 31034A 
phocoaulcipliac ae II X caaolucion and cha 6-U20O X ragion with a Vaclan 
I64A phocoaulcipliac aC 16 X raaoluClon. 

Fiv* dlffacanc ragiona, on ch* cancral coaa condanaacion of 3 arcaac 
(913 ka) and ragiona 12 arcaac away* uar* aaaplad bacwaan 3000 and 6000 X 
uaing a apaccrograph aloe of 7 x 14 arcaac (1280 x 2600 ka) . Th* apacial 
diacribucion of cha flux wichin eh* innar 30 arcaac coaa (3300 ka) aciaing 
fcca ch* varioua aolaculac aaiaalon banda (OH, CM, C^, Cj) and ch* con- 
einuua will ba praaancad. 

In addicion, apaccra of phocomacrlc quality and cancacad on eh* 
central coaa uece taken on the 29 and 3Q>^H of January in Cha rad apacCral 
ragion. Th* cad ayatan CM banda (0-0) at 10925 X and (1-0) ac 9141 X 
war* dataccad abov* Ch* lavel of Cha night aky aaiiaalon. Th* rad CM 
ayaeen band flux** will ba compared Co Ch* violet ayatem ON band fluxaa 
from th* (0-0) ac 3883 X and (0-1) at 4215 X. 


C.n Recent Spactroscopic Observations of Comets . S. 

M. LARSON, Lunar and glanetarv laboratory, university of 
Arizona - The recent 0.30-0.56uni spectral characteristics of 
several comets are reviewed. Periodic comets Tuttle and 
Encke had high gas-dust ratios and well developed emissions 
from OH, NH, CN, Cq, CH and Co. The coma of comet Tuttle 
was syinnetric and diffuse, but comet Encke developed a short 
dusty sunward fan. Comet Stephan-Oterma (1980g) had a 
relatively low gas-dust ratio and emissions of OH, NH, CN, 

Cq and Co. The changes In relative production rates over 
six months centered on perihelion (1.8S-1.S3AU) are noted. 
Comet Bowen (19806), approaching perihelion next year In 
a hyperbolic orbit has shown only reflected solar continuum 
fr^ 7.2 to 5.4 AU. P/Schwassmann-Wachmann 1, displaying 
CO emissions during and between brightness outbursts In 
1979 and early 1980 had only a reflection spectrum In mid 
and late 1980, 



SpactromcCrlc Obiarvacion* of Coaacs Seaphan-Ota^ 
and Encka During Thnir X980 Appatleiona 

K. t. Cochran and E. S. Barker 


Ua obcainad Inr.anaiflad Dlaaaceor Scanner (IDS) ipaccra of eha periodic 
coneea Scaphan-Oterma and Encka ualng eha 2.7 m ealaacopa of McDonald Obaarva- 
tory, The apeccra cover eha range froa 3400 k to 6100 A at 11 X raaoluelon. 

IJie spectra of Staphan-Otermi were obtained in the period from July 1980 to 
January 1981 and cover a range of heliocentric distances from 2.3 AU pre> 
perihelion to 1.64 AU post -perihelion. Extensive study of the spatial dis- 
tribut;ion of the gases in the coma was iTiade. 

the spectra of Encke were obtained from July 1980 to October 1980 with 
narrowband filter photometry after this time to supplement the spectrometry. 

The spectra cover the heliocentric range from 2. 25 AU to 1.20 AU pre-perihelion. 
Some spatial study was done. 

The spectra were first converted to fluxes using standard spectrophoto- 
metric techniques and production rates were determined for the various 
molecular species. Some preliminary models for the chemical structure of 
these comets have been calculated. 


•13 Recent results of CCD comet spectroscopy 

J.R. Johnson. P. Turek, U. Fink, S. Larson, B.A. Smith, and 
H.J. Reltsama 

Abstract: Spectra of four comets (Tuttle, Bowell, Stephan-Oterma 
and Brooks 2) were obtained during November, 1980 using the LPL-CCD 
spectrograph at the University of Arizona 61 Inch'Catallna telescope. 

The spectral coverage extended from 5700S to 10400S at ‘v 2oS resolution. 
Molecular band emissions, of NH 2 > CN, C 2 and H204-, are Identified and 
their relative Intensities are tabulated. Radial Intensity distribu- 
tions across the coma are determined for selected emissions and con- 
tinuum features. Future observations utilizing the CC0*$ high quantun 
efficiency, should enable us to obtain comet spectra at large helio- 
centric distances possibly revealing Information concerning nuclear 
composition. 

This research was supported by NASA grants NSG 7070, NGL 05-002-003 
and NASA contract NASS-25451. The CCD detector system was built at 
Caltech for groundbese training of the Space telescope Wide Field/ 
Planetary Camera Team. 
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SPECTRdPHOTOMETRlC EVIDENCE ON THE 


SOURCES OF COMETARY Cj AND CN 

Ray L, Nawburn, Jr.* 

Jat Propulsion Laboratory 
Pasadana, California 

Hyron Spinrad 
John R, Stauffar 
Dapartmant of Astronomy, 

Univarsity of California, 

Barkalay, California 

Ua hava maasurad tha fluxas In tha A5165 Swan band of C^ and tha 
X3883 violat band saquinct of CN In romats Kohoutak (1973 yil), Staphan* 
Otirma (1980 g) and Tuttle (1980 h) as a function of distance from tha 
nucleus at various heliocentric distances. These flux prn^lles and 
comparisons with similar continuum data place significant limits on 
the possible sources of the observed radicals. 

• Ntwburn's contribution to this work represents the results of one 
phase of research carried out at the Jet Propulsion Laboratory, 
California Institute of Technology, under Contract Number NAS 7-100, 
sponsored by the National Aeronautics and Space Administration, 
Planetary Astronomy Program Office, Office of Space Science. 


C.1SP DETECTION OF THE PROPER GLOW OF COMET (ENNET 

Malaise, 0. and Cucchlaro, A. 

High dispersion spectra of comet Bennet, compared with solar high disper- 
sion spectra obtained with the same Instrument, Indicate that, superimposed to 
the normal reflected fraunhofer spectrum, there Is a weak but conspiclous glow 
of the nuclear region on the comet. The nature of this glow, observed for 
the first time. Is unknown. 
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ULTRAVIOLET SnCTROSCOPY OF COMAE 


F. Dt Faldun. Fhyilc* OapattiMnc 
JohM HopklM Unlvaritey. laltiaort, Hit 21318 

Ultraviolae ■paecroscopy la a vaty powarful tool lot cha study of 
coaatary ataoapharaa tinea tha four alaaantal, coamic apaclat, H, C, Hi and 0, 
aa wall at aavarai tlaipla ■olaeulaa aada froa thaaa tpaclaa hava thair atton| 
raaonanca tranaltlona in tha ultraviolat raglon of tha apactrua. Howavaci 
dua to tha opacity of tha ataotphara to ultravlolot, thaaa obaarvaciona auac 
ba aada froa apacai and it waa not until 1970 that tha axtanaiva HI Lyaan a 
anvalopat pcoducad by tha aeattaring of tolar La photona froa hydrogen 
raaultlng froa cha phoeodaaeruetlon of coaatary water aoleculea, waa diacoverad 
in eoaata Tago-Sato-Kotaka and Bannatt. Atoaie carbon and oxygan ware dia- 
covarad in roekat obaarvaciona of coaac Kchoucak in 1974, but conprahanaivi, 
tpaecxa spanning Cha wavalangth range froa 1150>3100 A have bean obtained 
only foe eoaata Watt <1976 VI), Saargant (1978 XV) and Bradfiald (1979 X). The 
ot-aarvatlona of coaac Bradfiald. nuidu with tha orbiting Incamaclonal 
Ultraviolat Explorer, ware cha first to span a wide range of hallocentrlc 
dlaeanca (0,7 to 1.5 a.u.). More ractnClyi aavarai faint eoaata, including 
periodic eoaata Encka, tuccla and Staphan-Ocania ware obaarvad by lUE and 
chair ultraviolet apaccra ware found to ba raaarkably alailar to thoae of the 
pravloualy obaarved coaaca, Tha rasulta of thaaa obaarvaciona and their 
Intarprataclon will ba reviawad id taraa of chair contribution to our undar- 
ttanding of both tha chaalstry and phyaica of tha cona and tha eonpoaition 
of tha coaMtary let. 


C,17 THE ULTRAVIOLET BANOS OF CO^'*' IN COMET BRADFIELD (19*’9L) 

M. C. Faacou , P. D. Feldaan and H, A. Weaver 

Tha ultraviolet apaccra of cenae Bradfiald in the 7.200-3300A raglon 
obealnad with the I.U.E. tpaccrograph reveal tha preoance of iaporcanc 
aacunca of COj'*' lOr. >'hila CO'*' Iona ara not dacecced. 

Spatial infontaclon on the ultraviolet doublet at 2883-2906A hava bean 
obtained. New bonda of the Fox-IXiffanback'-Barkar bond ayacam (aat}uonca 
dv-2 of cha(v', o, o) * (v" , o, o) tranaiclon) have bean Idantlfiad la tha 
praaanc obaarvaciona as wall as in aarliar apactra of conata RohouCak and 
Waat obtained fvoa the ground, 

Tha production and loss procaaaas of CO^ Iona ara diaeuaaad. The ia» 
pllcationa for tha CO^/H^O ratio ara exaainad. 
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Of$BRVATIOHS (jr rAIMT COHETS WITH tVE 


H. A, Wt*v«r ana ft 0. FaUMO, fhyalM ^P«* 
John! Hopkina UnlvaraSey» laltlaora, >ffl 2X2XI 


M. Ci Paatoui Unlvataley 9t Mtchlsaa* Ano Arbort MX 48X09 
H. r. A'Haarti, t/nlvaraity of Matyiaad, CoXXa|o Park, MD 20742 

H. U. KaXXar. Max-PXai»ck Inatltue Wt Aatonoala, 
KoeXanburs-limlau, rxc 

Tha uXtravloXae apaecra of four faint conata (p/Encka, p/Staphan-Otai»a, 
p/TuttXa, an8 Matar (X960q) ) uara obcalnad ualng tha lUE aataXXita during 
Occohar>Daeankar X980, Tha apaecra ara conparad with aar.h othar and with 
apaecra of eoMt IradfiaXd (X980 X) which waa obaarvad aarXiar in tha year 
with XUE. AXX apaecra are nuita ainiXar which nay indicatf a coaaon coopo- 
aiCion and origin for thaaa conata. Conac p/Staphan-Otatna it diacinguiahad 
fron tha ochara by a raXacivaXy high duat/gaa ratio. Waear production racaa 
ara darivod for all of tha obaanrad conata. Brightnaaa nape wara obtainad 
for conac Eneka and conparad to nodal pradicciona. Tha wacar production 
rata darivad for conac Encka 8 x XO*'^ noX/aac for r - 1 a.u.) la 

conaidarably hlghar than tha vaXua darlvtd by Bartaux at aX. (X973) fron 


OGO-5 aaaaurananta of Lynan o aniaalon fron p/Encka nada In X970. 


C.19R Phocochanical Proeaaaai in tha Innar Cona 

V. F. Huabaar, F. T. Ciguara, and V. L. Slactary 
Lot Alawia National Uboratory. Toa AXanoa, NH 87S45 

Vary Xittla awidanea axiata about tha phyaical atructura and 
ebanieal eonpoaition of a eonat nueXaua. Tbua, ona pucyoaa of nodal* 
ing tha COM ia to charactarixa tba chanical and phyaical propactiaa 
of tha ttucXaua by fitting com nodal calculatlona to com obaarrationa , 

tlodcla for innar com chaniatry ara raviawad. In tha noat ad- 
vancadt racant nodaXa ovar ona hundred apaciaa undergo tiM*dapeudc::;t 
chanical kinatica with Hny hundrada of cheniraX and pbotoXytic raactiona 
in an outatreaaing, constantly diluting com gaa. Solar ultcavioXat 
radiation and opacity of tha com, fluid dynanic flow**geing over into 
free particle flow in tha outer coM—and chanical kinatica nuat be 
linkad intlMCaly in a raaliatic nodal. 

The phyaica relevant to tha chaniatry in the com ia aunMrizad. 

Tha interaction of aal'ir radiation with the com and tha photolytic 
and chanical procaaaaa are daacribed in tha context of a chanical 
reaction network. As apaciflc txtmpltK, the focMtion and daatruction 
of a few obaarvad apaciaa ara traced through auch a aatwork. Parallel 
reaction patha, l,e.,, different raactiona that lead to one and the aaM 
and product ara very inportant: (1) The uncertainty of the final product 

abundance tends to be anallar than would be predicted fron tha uncertainty 
of the rate coafficienta fron any one of the reaction patha, (2) Different 
reaction patha doniMte in different parts of tha com or at different 
heliocantric distances of tha coMt. Tliis second reason also indicates 
chat it My not be poaaible to greatly ainplify reaction networks. 

Conpoaitions based on an origin of coMta in tha presolar nebula 
or ir. ir^ conpanion fragMnt thereof yield abundances of C,, C,, and 
CN th»Yt are ia good agraeMnt with obscrvationt, both in’^allocentric 
diataiica of the coMt as wall as with respaet to distance into the cona. 
This is not tha case (with present MdaXa) if the eonpoaition ia nearer 
to chenieal aquilibriun as would be expected if the origin of eoMta 
ware in the neighborhood of the giant plsMts. Conparlaon of nodal 
reaulcs with observatioM alao indicates som aevarc restrictions 
on the eonposltioa of the nucleus. The ratio of CO to H.O^ colunn 
density is still not in agraaaant with the only obaervatiSn that baa 
teen reduced. Som altamaciiata are discussed. A list of physical 
aild chanical proeasaea that will inprova the nodals ia presented at 
Conclusion. 
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OH Fluotaicanca in COMCa 


David %, Schlalchat and Michaal F, A'Haarn 
Aacconoay* ?ro|raa 
Unlvarslty of Maryland 

Va hava cartlad ouc calculaclona of cba fluoraicanca aqullibrlua 
of OH in cba aolar radiation flald aa a function of haliocantric radial 
valocity. Tha fluoraacanca afficlancy for cba 0-0 band (A^E - X^It) 
variaa by a factor of 3 for radial valocitiaa batwaan -dO and 4d0 ka a~^‘ 
Balatlva incanaitiaa of tha 1-1 and 1-0 banda alao vary wltb valocity. 
Coaq;iarlaoo of datailad band profilaa with obaarvad, hlgh-raaoluclon 
tpactra of all 3 banda in Coaat Bradflald (19791) ahowftood agraaoanc. 

In aoaa coaata, colliaiona can nodlfy tha populationa of lavala within 
tha ground itataa auffieiantly to aigniflcantly changa both tha band 
profile and alao tha fluoraacanca afficlancy. Coaparlaon of apactra on 
and off tha nuclaua of Conat Saargant (1978a) ahowa tha affact of 
colliaiona in tha ragion naar tha nuclaua, Wa hava alao calcula«ad 
thaoratical apactra for a conbinatlon of two populationa . ona in 
colliaional aquilibriin and ona in fluoraacant aquillbriuSi for a varlaty 
of radial valocitiaa. Thaaa will anabla ua to aatinata tha laquortanca of 
colliaiona in coaata for which tha radial valocity ia auch that tha 
population in fluoraacant aquilibriua la quita diffarant iron that In 
colliaional aquilibrluai. 

C.21R LABORATORY STUDIES OF PHOTOCHEMISTRY AHD SPECTROSCOPY 

APPLIED TO COMETS 

Hilllaa M. Jackaon 

Our baaie undaratending of conata haa batn obtainad froa rraocc 
obaarvationa of tha alaetromagnatic radiation aaiictad by thaao bodioa. Thaaa 
obaarvaciona hava conaiatad of idantifying tha atoa, iona and radicala re- 
(iponaibla for tha apaetral linaa that axtand froa tha vacuua ultraviolat 
ragion to tha radio ragion of tha apactra, Once tha apacisa raaponaibla for 
tha aiaiaaionr hava bean idantifiad, datailad atudiaa can ba outda of tha 
intanaitiaa of thaaa linaa, both aa a function of tha haliocantric diatanca, 
and aa a function of tha radial diatanca froa tha eantar of tha eooMtary 
nuclaua. To intarprat thaaa apatial atudiaa, bna naada a datailad knowladga 
of tha apaetroaeopy of tha apaeiaa that hava baan obaarvad in tha cooMta^ 
coma. Thia datailad knowladga can only ba obtainad from laboratory atudiaa, 
Tha laboratory information that ia naadad ia tha lifatimo of tha appropriate 
axcitad acataa and tha branching ratioa from a givan axcitad atata to vari- 
oua lavala of tha lowaat atata, Tha firat part of tha raviaw will covar 
thaar aapacts of tha apaetroaeopy of tha idaneifiad apaeiaa in comats and 
point out what naw additional information ia raquirad for intarprating 
eooiatary data. 


Sinea moat of the apaeiaa that hava batn obaarvad in comat a are 
unatabla radicala, iona, and atoma which eannoe ba atorad in tha icy comatary 
nuclaua, wa nuak hava aoma machaniam for producing tham in tha coma. Cur- 
rantly, tha pbotodiaaoeiation and photoionUaeion of parant molaculaa ara 
tha thaoriaa that hava had tha moat auccaaa in txplaining tha obaarvad 
apaeiaa in comata. Tha aaeond part of thia raviow will cover tha dataila 
Of thaaa phvitodiaaociacien and photoionizacion machaniama that ara pra- 
aumed to b^^ raaponaibla for tha obaarvad ceoMtary apaeiaa. In aach 
eaaa tha dynamica of tha phoeoehemical proeaaaaa will ba raviawad in 
an effort to dafina how the excaaa available energy ia partitioned between 
the fragnanta. Thia information ia important if ono ia to undaratand the 
apatial profilaa of the varioua apectral emiaaiona taht are obaarved in 
coeiata . 
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UBOHATORTf STUDIES OF XO« CW^itSTiW IN COHETAHT ATHOSPllCRliS 


Wa hava obcainad laboratory 4ata on tba product diatribution and rata 
conatanta (or tha (oUowlni lon-«olacula raactlona In eoaotary atMapharaa: 

1) CU'*’, KjO'*' reaasin* '.ich CIJ^, CO, CBj, llj, Oj, NO, UCN 

2) NHj'*', NHj'*’ raactlns with CO, CC,, Nj, HCN 

3) CO'*' rMCtlnt with HjO, CH^, COj, tW,. VjS, Oj, UCN 

4) COj'*' raactlng with H,0, CH^, NHj, HjS, Oj, HCN 

5) CH^'*' raactlng with CO, CO^, HCN 

6} Nj* reacting with HjO, CO, CO 2 . CN^, NH,, HjS, HCN 

7) CN'*', HCN'*' reacting with H 2 O, CO, COj, CH^, NH,, Nj. HCN 

lUl the aiMVa Iona arc major producta of plMColoniaatlon (or olcctron-lmpact 
lonlaacxon) o( auapactad p,«ranc coaacary volaeliaa, Tha neutral apaclaa on 
eha clgh: together aake up a llec of potential parent yolacilee, Thla aet 
of reactlona aupplaaenta the data aet of najor Ionic raacnloiia for coaeea 
publiahad earlier (Aatrophya. J. Suppl. Ser. 33 ^, &9S (1977)1. ttodele of 
Che chaalacry occurring in a water-doelnatad conatary cone Inalde the 
eoncact aurfaca hava baan conatructad ualng eheaa data [Mll^hall, Fraaad 
and Huncraaa, aacrophya, J. 244 . in praaa]. 


1. 'The Production Rataa of (01] In Racane Coaeea" 

Hyron Splnrad 
John R. Stauffer 

Dept, of latronony, Unlv. of California, Bartcelay 

Ha hava svaaurad cha (luxaa of chn forbidden rad auroral llnaa of orygan 
in eight coaata, to a aaslaua hallocantrlc dlatnaca of 2.04 A,U. 

For all thoea eonata eha aeala length (or tha 16300 llnaa are vary abort, 
probably under 10* ka. Iti I960, F/Eneka'a (01) 'D production rata want (ron 
2 X lO*® oxygen atona a-*' at r ■ 1.89 A.U., to - 2 x 10 atona a"^ at r ■ 
0.83 A.U. Thla production change corraaponda to a power law indax of -2.8 In 
r. 


Tha ratio of CN (0,0)/(01) at eha eanatary phoconatrle nuclaua appaara to 
vary eonaldarably In tha aanple of coaata ao far acanned at Lick. 

Ha will alao dlacuaa tha total volatlla production rataa axtrapolated 
froa eha [01] 'D llnaa in tana of abaolutn coaaeary naaa-loaa. 


C.24 DYNAMICAL COMA MODELS FOR COMET BENNET 

Cucchlaro, A. and )te]ai$a, D. 

For the first tlnte, we have Introduced the effect of time and space 
variations of the source function of the gas at the nucleus of comets. Those 
variations are normally observed as outbursts and jets In many comets, and have 
been measured on photometric profiles obtained by the author for comet Bennet. 
Several models are given to compere with the observations. Namely; mono- 
cinetic with Gaussian distribution, Maxwellian with cosine distribution, and 
monocinetic with, cosine distribution. These bursts decay exponentially with 
various time constants and are directed towards the sun or towards the tall. 

It Is shown that a burst towards the sun modifies the so-called "scale length" 
on the sun's side of the nucleus, but does not affect the photometric profile 
on the tail's side. The number of molecules contained In a single burst com- 
pares with the total content of the head. 
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Hoocu or rm cowtahv cow im which A»ow»A>>as or omwvw 
8>gcm mu: auroiJwtD ron vmioui HBMCcgNTRie oiST.mcgi 


HichMl Bt Swift and Ciwor?* F. HitchwU 

D*|>utMnt of AsttonoRV 
Saint Haty'i tJnl vanity 
Halifaxi tiova Scotiai Canada 


Ona-diMnaio.nal radial nodala of tha chaaiatry in 
coMtary co«aa hava baan conatruetad for halioeantrio dlatancaa 
ranging fro« 3 AU to 0,35 AU uaing a natwork of raaetiona oon- 
•iating of 1051 gaa phaaa raaotiona and 111 pbotolytic raactiona. 
'SMcoaa’a opacity to aola'.r radiation la includad and pbotalytic 
taaation rataa ara calcolatad for aolar .ainiauai flux and for 
■olar naximB flux, Modal abundancaa of C^, CN# CH, NK^, 
and OH ara coaiparod with abundancaa darivad fron obaarvatlona 
of thaaa apaciaa, Wa find that a parant v«latila aixtura aiailar 
to that found in intaratallar nolacular clouda givaa tha aoat 
aatiafactory agraaawnt with obaarvad coaa abundancaa. 
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CHEMICAL COMPOS mON IN COMETABY COMAE* 


Shao S. Praaad, Waalay T. Uuncrtaa, and Marcia M. Naugabauar 

Jat Fropulalon Laboratory, California Inatieuta of Taehnology 
4800 Oak Orcva Driva, Pasadana, California 91109 


and 


Oaorga F. Micehall 

Departnaot of Aatrenony, Saint Mary 'a Onivarsity 
Halifax, Canada 

0na=Olaanalonal radial nodala of tha chanlcal eoapoaitlon of coMtary coua 
hava baan conatructad in ordar to Infer tha eoapoaitlon of volatilaa in tha nutlaua 
uatng obaarvatlona of tha daughtar producta. Thaaa nodala cOnUidar both photo- 
chaniatry and tha eoBat-toiar wind intaraetiona. If tha latter la aljailar to 
Vanua-aolar wind intaraetiona, than tha alaesrona nay ba haatad by doula heating 
or by tha abaorption of whiatlar uavaa ganaratad in tha plaana ahaath. Hot alactrona 
would affect the chaaieal eoapoaitlon through tha taaparatura dapandance of dia- 
aoclativa cacoabinatlona and through incraaaad population of excited and raaetlva 
apaciaa. 

Tha nodal undar davnlapaant includaa tha uaa of a large library of photo- 
chMical raactlona. Tha eonputar coda acana the library at fraguent incarvala of 
dlaeance fron the nuclaua, and datarainaa the iaportanc production and loaa nach- 
anlana for individual apaciaa fron tha library of raaction. Thla approach la uaaful 
for dariving tha eoapoaitlon of tha nuclaua froa tha obaarvad coapoaition of tha 
conaa, bacauaa thla darivatian could involve a larB<2 nuabar of triala with varloia 
aaaunad nuclear eonpasiClana « 

Early reaulta frcB thla nodal auggaat that a nixtura at parant volatilaa 
darivad by aaa;;'iing tha coaat to orlginact frem a gaa with conpoaitlon aiailar to 
chit found Sr tha intaratallar nadiuai la auccaaaful in accounting for tha obaarvad 
conae coluxb abundancaa of C 2 , C^, CN, CH, QQ and NH^. 


Thla paper praaanta the vaaulta of one phaaa of laaaareh carried cut at the Jet 
Propulaion Laboracory, California Inatituta of Technology, under Contract Nuabar 
NAS7-100, sponaorad by the National Aaronautics Spaca Adainiacratlon. 
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OUlRVmONf AND DYNAKXCS OF ION TAXU 
John C. irandt 

taborafcocy for Aatronony And Solar Phyalca 
NASA'Ooddard Spaca Plight Cantor 
Oraanbalti MO 20771 


Abatract 


Photo^rapha of conata ravaal a conatantly cbangino array of 
■tructural faaturaa aucb aa raya, atraaMra« knota, kinkai 
balicaaf condanaationa and diaconnactad taila. laatorloally, 
tba pbyaical aalaalon of tba CO* aolaeulo baa boon uaad to 
indicata tba location of tba aa^natiiad coaatary plaaaa. Tba 
obaarvatlonal altuation and tba au^^aatad phyaical axplanationa 
ara brlofly raviawad. Until raeantlyi bo'«avar» tba ganaral 
approach to tba atructura in coaatary plaana taila baa not 
ganarally concantratad on tba connactlon batwaon tba varioua 
faaturaa. 

Tbara ara aigna of aaturity in thia aubjact bacauaa racant 
work on atructura and avniution baa tandad toward ragarding it 
aa regular pbenoaona witi< (bopafully) a apacific pbyaical 
cauaa. A tantativa Morphology of plaaMa tall avolution baa 
boon davalopadi and it can ba intarprotad aa tba intacaction of 
tba conat with aactor boundariaa in tba aolar wind (utilising 
magnatic roconnection) . Tbua, tbara appear a to ba a regular 
"forcing function" which producaa the ayataaatic avolution of 
tba plaaaa tail. 

Tba study of plsatia tail avolution is greatly bamparad by 
the ganaral lack of continuoua coverage of one waak or oora. 
Soma axtandad coverage was possible in 1908 with comet 
Norabouaa (because of its high declination) and isolated tine 
saquancas have bean obtained. Navartbalassi the foundation of 
our morphological view of the plasma tail is baaed on 
fragmentary data. Tba appearance of liallay's Comet in 1985-88 
presents an unparalleled opportv>nity to obtain extensive 
coordinated saquancas vif photographs wbieb should place our 
understanding of basic comatary plaama morphology on a sound 
observational footing. 


I.2R TbaoHsi of Physical Procaiia'i In the Ion Tails 

W.-H. Ip, W.I. Aaford, J.F. McKsnile 
(Abstract) 

The solar wind Intaractlon with a comatary attiosphara has many of the physi- 
cal Ingredients observed In planetary magnetospheres. As far as global dynam- 
ics are concerned, these Include the occurrence of a shock In the solar wind 
upstream of the comet and the generation of a large-scale current systan re- 
sulting In the formation of a long magnatotall. Some of the activity observed 
In Ion tails may be Interpreted In terms of physical phenomena known to take 
place, for example. In the magnetospheric environments of the Earth and Venus 
and In laboratory simulation experiments. Cases In point which will be dis- 
cussed are the occurrence of Kelvln-Helmholtz instability In the Ion tall and 
magnetic field reconfiguration as a result of disruption of the tall current 
system. 



1.2R (contlnuad) 


Tht «oMt-io1ir wind intiNction it dominattd by th« ptnttrttion of Chi tolir 
wind plitmt into thd noutril coMttry tttMiphtrt ind th« subtiquont pickup of 
th* copwtiry iom by th* platM floWt At a contaduanca. tha tolar wind tandt to 
ba haatad dua to tha attimilation of coaiatary protont fron tha hydropan com*, 
haavy ioni tuch at C*, 0*, OH* and thair corraipomlinp parent molaculai (HjO*, 
CO*, and COj*) would firtt appaar at vary anarpatic, Thanaalization of thata 
lupratharmal iont in tha daytida coma it axpactad to ba attociatad with plaina 
inttabilitiat. Tha tailward flow of tha comtary platna it in part affactad by 
tha charpa axchanpa, ioniiation and ion*nautra1 raactiont in tha com and tha 
raiultinp chanical conpotition of tha ion tail will be discuttad. In addition 
to tha larpa-tcala ‘‘ttaady itata" confipuration (with a lanpth tcala 1 > tO^ km) 
tha ifflportanca of sma11-tca1o spatial itructuras (1 < tO^ kit) as wall as 
tamporal variations of tha ion tail will alto bo strattad. Thouph thaorati* 
cal in nature, tha discussions in this review will follow closely imrpholopi^ 
cal studies obtained from obtarvatlont. 

I.3R piaema Flow and Mapnatic Fialda in Conats 

H,t}. Schmidts and R. Wagmann 
Max-PlanoK-Znatltut eUr Aatrophyalk 
Korl-Schwarzachild-Str. 1, Gacching b. MUnchan 


Aa a comat in bha interplanetary medium aeeda heavy molecular 
ions over an extended area the flow of the solar wind is changed 
to subsonic at a distance from the nucleus where the mass flow of 
conetary ions can compete with the mass flow in the aolar wind. 

This estimate is confirmed by a hydrodynamic model. For typical 
stationary conditions the bow shock can be calculated as a 
rotationally symmetric free surface with a standoff distance 
of order 10^ km for a gas production of order molecules 
per secon< . Zn the subsonic domain tha plasma flow is further 
braked and the imbedded transverse magnetic field amplified till 
ah about 30 000 km from tha nucleus tha magnetic stresses en- 
force a limited asymmetry in the flow parallel and perpendicular 
to the f,l9ld. This asymmetry affects all flow parameters in- 
cluding the density of coraetary ions. Zt can be calculated for 
a stationary magnatohydrodynamic model with an explicit three- 
dimensional coda for a suitable grid. The total delay of an 
intarplhnetary magnetic field line passing through the eometary 
coma comes out to be of order 10 hours. As the transverse inter- 
planetary magnetic field changes its directi’^n within hours 
abruptly and drastically the asymmetric nature of the flow 
should become visible as fine structure similar to the observed 
envelopes and streamers. A suitable superposition of the stationary 
threedimensional models allows a prediction of this fine structure. 
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OF POOE QUAI.IW 

THE CC’dETAny lOfiOSPHgnE 

0, A, llandfs and Hariy L.Wcuplj 
Unfversity of California, Sa.t Diego 
UJolliiCA 9Z0S3 


The Intiraction of the solar S'/Ind and solar radiation with a eoniit, as the 
co-St ROV« arquri tht sw, Is d'seussad. It Is shqiiis that th>i nsturt of this 
Interaction is higily varlabU. It Is also shown that the coffstsry nautrals 
play a dominant role In standing-off the solar wind, particularly during ''quiet" 
conditions In the solar wind, Consequently the cometary Ionosphere Is generally 
highly Incoitpresslble, although It can be highly Inflated subsequeift to Its 
Interaction with a high speed solar wind stream, 

• 

The generally prevailing view, that the solar wind Is gradually dacelerated 
ahead of the outer shock front due to Its contamination with heavy comatary Ions, 
Is shewn to be not universally true, In certain circumstances the cemocary 
neutrals cannot penetrate the lonopause to Interact with the solar wind ahead 
of it, Then the solar wind Is decelerated via a strong shock (M n 10) rather 
than the weak otto (H« 2) present at other times, 

At all tines the outflowing cometary Ions are decelerated and diverted 
Into the tall by a strong "Inner" shock which Is also of a variable nature. 

Khen the cometary neutrals cannot penetrate the lonopause, this Inner shock Is 
of a special type, It becomes a hybrid "Ion-neutral" shock, wherein not only 
the ions but also the neutrals are dacelerated and diverted Into the tall. 

Strong outer shocks and Ion-neutral Inner shocks are present only when 
the comet Is sufficiently close to the sun (d < d^.). For an "average" (R^ »1 km) 
comet dominated by HjO « 0,75 AU, whereas for such a comet dominated by 
C02 or CO, dg & 2-3 AU, 


Cometary Molecular Densities and the 
Production of Type 1 Tall Rays 
David Beard, U. Kansas 

Type 1 tall rays are (1) energetic having observed kinetic energies of 
tens of electron volts perlon, (11) highly Ionized having observed Ion den- 
sities of up to 300 lons/cm^, (111) produced In a region deduced from the 
narrow width of the rays to be less tlian 1000 km thick. The sharp discon- 
tinuity and copious supply of energetic electrons required for the observed 
phenomena can occur only In a strong mignetohydrodynamic shock. This shock 
will not occur unless the gradient of cometary molecular density Is steep. 

A gradual decrease of density {n • r ^) will result In gentle slowing of 
the solar wind because of Ionization by charge exchange In the solar wind 
and solar photolonlzatlon far out in front of the comet. An appropriate 
much steeper decrease In density (n • r'**) will result from solar radia- 
tion pressure on the CO molecules In the cometary atmosphere. We suggest 
a scale length of about 10" km due to the unmeasured resonance fluorescence 
of CO over the entire solar spectrum and the adiabatic cooling of tvapo- 
rated CO molecules In the collision dominated region close to Che comet 
nucleus, 



1.6 pecUUARITIES IH 1KB IONIC TAIL OF COMET IKEYA SEKI 

(19651) 

V.Xrishan and X.R. Slvaranui 
Indian Inetltuta of Aatropbysica, Banfalort 56003A, India 


Dlract photographa of Coaat Ikya Saki (l965f) 
obtainad on four cons#quatiya day a fron Oct?)bar 29 to 
Novanbar 1> 1965 ara uaad for an anaiyaia of tha aultlpla 
halical atructuraa In tha lonisad tail laatarial. Tha 
foraation of thaaa structural is axplainad on tha basis of 
plasaa tnstabilltlas axcitad in tho tail containing twiatad 
asgnatie flalds. Tha growth rata of tha aodas axcitad at 
tha moda rational surfaca agraas wall with tha obsarvad 
r faults. This aodal also accounts for tha prasauca of 
harnonic atructuraa saan in this Coaat. 


Klaua K, Jockwis 

MM»-Planck-Inttitut tiie Aaronmia 
3411 Katlanburj-Lindau J 

Abutractt 

Photographa of th« tail ot Coaat Kahoutak 1973 XZI, takan batuaan 8 and 
24 at January 1974, vara collaatad from all ovat tha world. Thaaa picturaa 
allow to atudy aha kinaaatica at tha ion tail of t>i« co«*e with taapact eo 
tolar wind maaturmaanta corotatad to tha location of tha eaaat. 

Tha obaarvationa ara diaeuaaad in tha light of praaant thaoriaa of ion 
tail formation and coaparad with aiailar obaarvationa of othar comets. 
Particular attaption is drawn to soma larga diaturbancaa of tha aaaatary 
plama which partly have alraady baan diaeuaaad in tha litarature. It 
appaara eftat wa ara still far from undarstanding their phyaical natura. 
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I.8T COlinounATXOHS cr PI0V’V/,G PLASHA T.\IL 

Frtitntn 0. KlU«r 

0«onitric«l tnd kir.»n*ti5tl proper of syiterj of plume tell rays 
intemedlatt bstwatn ^h* cltssloal collapsing parabolio arevalopas and long 
straight rays are under sthdy. For comparison with thaor/iaa of ray evolution, 
the forms of wyoung", relatively short, curved rays have been svaluatec, using 
lachigan Schmidt plates of Comets 1969 IX and 1970 IX. Ci» four nights, two 
or more plates permit measurements of changes in ray configurations* 

Five examples of outbursts of ray formation resulting in groups of several 
closely spaced rays (Comet 1957 7, two j Comets 1969 IX, 1970 III, and 1979/, 
one each) appear to be the result of repeatsd pulses of plasma ejectip’,1* If 
these rays are truly tube-like in cross-section, the structure «f such a group 
appears to require that the velocity vectors of successive plasma injections 
were confined to very nearly the same plane, A contrary view is that a ray 
is, in fact, a thin plasma sheet lying on a surface of revolution about the 
tail axis, and visible because that part 0' the surface oc<'upied by plasma 
interse.’ts, or nearly intersects, the plane cf the sk;'. This hypothesis 
relaxes the severe restriction on the ejection velocity vectors Implied by 
the ray-tube model, 

1.9 ON THE FOLDING PHENOMENON OF COMET TAIL RAYS 

Alexander I. Ershkuvich 

Laboratory for Astronomy and Solar Physics 
NASA-Goddard Space Flight Center 
Greenbelt, MO 20771 

and 

Department of Geophysics and Planetary Sciences 
Tel-Aviv University 
Ramat Aviv, Israel 

Abstract 

The mechanism of ray closure due to convectlonal electric fields Is 
proposed. The ray closure Is shown to be described by means of the 
Chew-Go Idbergor-Low quasihydrodynamics and obeys the Ferraro's 
isorotation law. Both the magnetic field and the plasma conductivity In 
the tail can be obtained by means of the observations of the folding 
phenomenon. The magnetic field B of about 30-40 t In the coma and ly < B 
< lOy In the distant tall (at 1 AU) Is estimated for a "Venus- 1 1kv»" 
interaction. If the bow shock Is not formed the magnetic field B ^ lOy 
(at 1 AU) Is expected both In the coma and In the tall. 



COHNECTIOtlS BETWESN THE SOLAR WZm> ANli THE LARGE-SCALE PROPERTIES 
OF COMEIART PLASMA TAILS— THE ROLE OF ilAGIIETIC RECONHECTIOH 


MO 


Mtleola B. !fltdn«r, Jr. 

Lkboratory for Asbronoa;/ tnd Solar Phyiio 
NASA-Qoddard Spaca Flight Ctntar 
Groanbalt^ MD R077i 

For ntarly 100 /aars, coeatary plaiaa (typa 1) tails havo baao known to undargo 
raoarkabla tranaforaationa and outburrta, coaiat Morahouaa 1908c unauaatlonably baing 
tha Boat outitanding and wall known axiopla. At tba haart of Boat of bhaaa diatur- 
bansaa is tha diaconnaction of tha plaaaa tail, or diaconnaction avant (DE). fA 
aavaral inatancas, suddan brightnass aurgas in tha haad and plasma tail hava baan 
obsarvad at tha tiaa a DE was taking placa, which ioplias that tha diaconnaction 
isachanisB is also capabla of anhancing tha ionization rata of the cooatary neutrals. 

A current explanation of these traditionally puzzling phanoawna invokes Alfv^n's 
(1997) theory of plasma tails and tha interaction of conats vflth tba sector structure 
of the solar wind. Tha physical procacs which disconnects tha tail and provides’ tha 
energy for the ionization s\irge is BSi^atic reconnaetion, which is strongly forced when 
iopinglng nagnatlc fielUa past a sector boundary arc pushed into oppositely-polarized 
fields already captured into the head region from tha previous magnetic sector. 

Tha purpose of tha talk is to discuss the fundamental conditions under which 
reconnection is likely to occur in the heads of caemts at Interplanetary sector boun- 
dary crossings. Specific probleas of interest era tha duration of racorjiestion during 
tha "pre-disconnection phasa" of a DE, tha reconnection rata, tha possible operation 
of plasaa Bicro-lnstabilitias in the neutral sheet region, tha diaenslons of the 
diffusion region, and ionization tlsia scales associated with the reconnection process. 


Conscralncs on Magnetic Marging and 
Pareicla Aeealeracion in Coaacary Tails 

Bruce E. Goldscaln 

Jac Propulsion Laboracory 
Califomis Inseltuca of Technology 
Pasadena, California 91109 

Abserace 

High energy particlas are produced by aagnacic Barging in the tall of the 
Earth's nagnetosphare , and tha quasClon arises as to whachar such a pi’cness Bight 
operate In a coaacary tail. For axsapla. Hill and Mandla (1980) hava suggecsed 
Chat beans of 1 kaV to 10 RaV eleecrons in eoaacary lonospharee might lead to dis- 
ruption of dust gralne far down tha tall. Also, Ip and Mandla (1976) have suggested 
chat resistive Instabllitias In Che eoaetary tail might divert currents through the 
inner eona and cause rapid Ionization in this region. However, in the case of a 
conatary call the high ion density and waak nagnetlc fields result in low Al.fvan 
speeds and charafora limit the particle aecalaratlon that might be caused by either 
tnnslent or time Independane electric fields (Tsututani at al., 1976). For ciae 
Independent Be%mg the recssnectlon electric field is dateralned by the 

Alfvan velocity; for tranalant electric fields dua to Instabilities tha condition 
dB/dt - curl E rasulca in a limit for the product B C (whara c is the duration of 
tha transient) daterBlned by tha width of tha region over which aagnatlc fial.d is 
being annihUatad. For a conatary tall of 10* b width, an ion density of 100 ca~* , 
an average Baas of 28 AMD, and a magneeie field within tha coast tail of 2 gaMa 
(by theory and analogy to Venus), the naxlmua steady statu aerglng electric field 
is 1,6S t 10~* v/a tnd the cross call pocancial is 165 volts. If transient clcc- 
tric fields are caused by Che rapid growth of an inscab Ulcy in tha neutral sheet 


1.11 (conttnutd) 

rtgioni eh* condielo'i thac e »uic b* long •nough for eh* poreiel* to croa* eh* 
l.*ngch of eh* aecalaraelon ragtoo and eh* condition ehae eh* vldeh of eh* aecalaca- 
elon ctgion b* no graaear ehan an alactton gjrroradiua (eha ehlcknaa* of eh* raglon 
ovar which eh* alacerona ara eba doninanc currane earclara) land** eo eh* conclualon 
ehae alaceron anarglaa can ba Incraaaad by no noca *han eha alaecron ehanal anacgjr; 
for noae alacCrona eh* anarglsaeion will b* much laaa. Aieamaeivalxt if an 
inacabiXiey (for *xaap],*t an ion drift noda, huha at al., 1978) grow* ovar an 
axtandad raglon in apaca eh* haating nap b* aaelaaead fro* eha fra* anargy that is 
availabX*. In ehia eaaa, if all availabl* nagnaelc flald anargjr danaler ia uaad to 
haat alacerona, eh* avarag* anargjr incraaa* of ah alaceron would ba 0.1 *V. Son* 
alacerona could ba haatad to auch highar *a*rglaa« but anargjr conaarration would 
raquira that eh* fraceion of auch alacerona b* varjr anall. U* conclude ehae aagnaeic 
aarging ar.d/or raaiaeiv* haating dua eo plaaaa inatabilltlaa la eha tail naueral 
ahaae cau not lead to tignif Icane ionleation of coaatary aatarlal or diarupclon of 
duac. 


Hill, J.R., and D.A. Handla, Th* Sudden Diatupeion of Ouae in Coaaearjr Talla, EOS, 
Tran*. Anar. Goophya. Ucion . 61 . 1022 » 1980, 

Xp, W.H., and D.A. Mandia', The Canaration of Nagnaelc Field* and Elaceric Currane* 
in CoMtar^ Plaaaa tail*, Icarua . 29 . 147, 1976. 

Tiurueani, B.T., B.E. Goldatain, and A. Bratanahl, Aecalaration of Enargaeic Particlaa 
of eha Outer Kaglon* of Planf.tarjr Magnaeoapharaat Infarance* Fro* Space and 
Laboratory Bxp*rl**ne*, Plan«it. Space Sci .. 24 , 995, 1976. 


i.l2 ROLE OF HlGH-PREgOBiCY-TURBOLEHCE IN COMETARY PLASMA TAILS 

B, Buti 

Phjraical Raaaareh laboratoiy 
Ahaodabad S80 009, India. 

Thar* have been so*a attaapta to explain the wavjr structtira, 
obaarvad in th* plaaaa-tailo of soa* of th* conats, in taxa* of th* non- 
linaar Kalvin-Halaholtx inatabilltjr whidi ariias du* to tha interaction 
of solar wind with th* coaatarjr pluaa. thasa nodals, however, do not 
try to explain as to why that* structure* do not appear throughout tha 
length of th* tail. This can b* aasiljr explained if on* cenaidars th* 
solar wind - coaatarjr tall intaraction in thd prasanc* of hlgh>fr*qu*ncjr 
Langauir turbulanc* which has boon obaarvad in th* intarplanatarjr space 
bjr recant satallitas, Nonlinear Langauir waves with fraquanclas u < 

(iDp being th* plasaa fraquanejr) can propagat* In a collisionlass plaaaa 
coluan without an appreciable daaplng but waves with la > howavar are 
strongljr Landau^daapad. Thasa nonlinear Langauir waves drastically affect 
eh* grtiwth rat* of th* K*lvin*Kalaholtx instability, so auch so that tha 
latter can avan b* suppressed. It on* accounts for th* density inhoao- 
ganeity in th* tall plasaa, one can show that only at a distant* greater 
than soa* critical dlstanv,!* R^ fro* th* coaat-head, this Inatabillty can 
grow. Nonlinear saturation in th* growth rates can then reasonably account 
for th* obaarvad wavy structure in th* tail. 




1.13 SOLAR WIND INTE!)ACTION WITH COMETS; LESSONS FROM VENUS, C.T. Rumll, 

J.G. Luhnunn ind R.C. Elphic, Instltutt of Gtophysics and Planttary Physics, 
UnlvtrsUy of California, Los Angtlas, CA 90024, 

Th* in-situ mtasunKiitnts of tht Plonttr Vanus orblttr provid* sowt guldanct 
to our undtrstandlng of tht Inttractlon of tht solar wind Interaction with comtts. 
Although Venus does not possess an Intrinsic siagnetlc field of sufficient strength 
to aid In the deflection of the solar wind flow, the upper atmosphere of Venus 1$ 
only weakly coupled to the solar wind. The decoupling occurs because the magnetized 
solar wind plasma does not typically penetrate the Venus Ionosphere but rather forms 
a magnetic shield above the Ionosphere which remelns free of any large scale field. 
The Ionosphere t'us forms a "hard" obstacle to the solar wind and a bow shock forms 
In front of Venus to divert the supersonic flow of the solar wind. This bow shock 
Is somewhat weaker than the terrestrial shock, presumably due to the removal of 
solar wind Ions from ti e flow by charge exchange downstream from the bow shock. A 
comet's weaker gravitational pull would allow the same type of charge exchange 
process to much greater distances possibly even upstream from the bow shock. 

Venus has a sizeable mgnetotall. In part because of mass loading of field lines 
draped over the dayside by photoionization of the neutral upper atmosphere. These 
"hung-up" field lines move slowly over the dayside Ionosphere while their ends are 
pulled far behind the planet by the solar wind. For comets this mass loading Is 
expected over a much larger scale and to lead to even more extensive magnetic tails 
than at Venus. The orientation of the field In the Venus magnetotall Is determined 
by the direction of the Interplanetary magnetic field. Variations In the direction 
of the IMF lead to the reconstruction of a new magnetic tall possibly with 
reconnection of magnetic fields playing a role. 

Finally, the Ionosphere of Venus Is not always field ffee. Occasionally when 
the solar wind dynamic pressure Is high, part of the Ionosphere becomes highly 
magnetized apparently with the geometry of a circumferential belt, Even when the 
solar wind pressure Is low what appear to be thin twisted filamentary magnetic 
structures or "flux ropes" occur throughout the Ionosphere. Similarly the cometary 
solar wind Interaction should be sensitive to the solar wind pressure varying both 
with radial distance and with the azimuthal stream structure of the solar wind. 


O.IR Evolution Of Comets From Interstellar Matter To Interplanetary Matter 

J.M. Greenberg 
Huygens Laboratory 
University of Leiden 


This paper will present a brief but critical theoretical and observational 
evaluation of theories and laboratory studies of Interstellar dust as a key 
Ingredient of the primordial comet material. This will Include among others, 
our recent work on ultraviolet processing of grains and the formation of com- 
plex organic molecules. Following this I will review recent developments on 
theories of condensation of comets from Interstellar clouds. The next section 
is a suflinary of detailed calculations which are now In progress here on the 
thermal evolution of bodies of cometary size. (A preliminary report was 
presented by D'Hendecourt at the Garching Comet Workshop In March.) This Is 
a study, In depth, of the possible evolutionary tracks of various bodies as a 
function of size, t1m# of formation. Initial chemical composition, Initial heat 
sources such as ‘^1. The aim Is to predict ultimate surface properties and 
to what depth In the comet. They apply albedo, chemical composition, atomic 
and molecular abundances are deduced where possible. Inferences will be drawn 
of the relationship of surface properties to the formation of dust (of what 
kind) and how this Is connected with the solid particles detected In the solar 
system by zodiacal light, In situ measurements such as those of Fechtig et. a1., 
lunar rock cratering, and particle collections In the upper atmosphere as by 
Brownlee. 



tht tncrtisin^ Ch«nfc*1 CORipItxlty 
of Cold, Oirk IntirsttlUr Clouds 

MniitmM. trvint 

AiSTRACT 

te hat b«tn (U|g«stt4 by t«varal InVaaciiacoci ch«e coMCi may b* (rottn 
boaglOM»e«i vf IncttcscalUr voUciUs and gcaini, formad during cha 
coilapaa ot cha ■olaeulac cloud which uleiawcaly focmad cha tun and 
planaCt. Availabla data on eoMcacy paranc Mlaculaa and duac grains ara 
eontiteanc with etit viaw. le charafora bacoMt iaporcane to daeamina 
cha ehaaical coapoaicion of Incaracallar nolaeular clouds. Tha cold, 
dark elouda in Taurus, which ara ralativaly nearly cha solar ayscan, 
ara possibla fonaaeion aicaa for tolar laass sears. tCnowladga of choir 
chsnical conplanicy has inecaasad narkadly in racane yaart, with cha 
idancifieaeion of cha cyanOpolyynaa <H (UiC)£CN, i ■ 1, , a), which arc 

chaaically ralacad to cha carbynas which hava baan found in nacaoricat 
and suggaacad as conacicuanta of incaraCallar grains. 

High spatial and spoccral rasolueion scudias Of Taurus Holacular Clouds 
Ona and Two hava baan eaticiad out in 1979-30 ac Cha Ontala Spaca Obtar- 
vacory, and hava rasulead in cha first daCauCion in such tagions of SO 
and tha radical G|H. Ua raperc hara cha dacacCion of two additional 
organic nolaculaa in TMC-I, for ona of which this narks cha first dacac- 
cion in cha incsraCallac MdiuB. Ralaelva abundancas of possibla 
pracursars to tha obsarvad conacary nolaculas C| and C, will ba tabulacad. 
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DTOAMICAL HISTORT OF ‘?HE OORT aOUD 


Paul R. Walasnan 

Jet Propulsion Laboraeory 
Paaadana, California 


Tha hypochasls of a cloud of coaacs surrounding tha solar syacan and 
cxcandlng out to ncarscallar discancas as auggascad by Oorc (1950) has baan 
vary succaaaful in axplalnlng tha obaarvad dlserlbutlon of orbits si Cha long- 
pariod conacs. Oort danonscracad that cha notion of coaiecs in the cloud la 
controlled by parturbaclons from randoai paasisg tears. Recent nunarlcal 
studies anploylng Monta Carlo tachniquaa have furchar expanded our undarscand- 
ing of Che dynanics of eoneta in tha Oort cloud. It is shown chat the popula- 
tion of the cloud has baan daplacad over cha history of the solar syscan. If 
conacs fonaed in orbits near the outer planets and were subaaquently ejected to 
tha cloud, than only about 1ST of cha original population still ranains. How- 
avar if conacs fomed furchar fron the sun in satellite fragnanta of cha prl- 
nordlal solar nebula, than tha daplacion is less savara with possibly up to 70T 
of Cha initial population surviving. Esclswcaa of the currant cloud population 
range beewaen 1.1 and 2.0 x 10‘^ conacs, roughly an order pf nagnicuda graacar 
chan Oort's original asclaata. Loss naehanisns fron cha cloud are; diffusion 
of conatary perihelia into tha planetary region where planetary perturbations 
will eject Che conacs fron Cha solar svscan; di1ffi'<lon of conatary aphelia to 
distances beyond the Sun's Sphere of influaoca (''<2 x lO’ AU) j and direct ejec- 
tion due CO close encounters with passing stars. 


0,3R (continued) 


The ounarlcai ■iMulaclonn art uatd co txanint eht rcUeivt fraction of 
coMca soln; into tach tnd»acata or surviving, as a function of tht initial 
parihalion and aphtlion dlatancaa of tht coaat orbits, and tht total aagnltuda 
of tht random stallar ptrturbatlons. Walastaan (1980) has shown that tha r.a.a. 
parturbation of tha comae aphalion valocltlts by passing stars is HIS n/s ovar 
tha history of tha tolar syattm, aquivalant to tha aacapa valocity at 1.4 x lO’ 
AU from tha sun, or tha circular orbit valocity at half that dlatanca. Thua 
tha liailt on tha radius of tha Oort cloud is on tha ordar of 10’ AU, Marsdan 
at al, (1978) hava shown that tha mtan aphalion dlatanca of naw eomats tntaring 
tha planatary ragion from tha cloud la 4.32 t 0.12 x lO'* AU, Tha affact of tha 
stallar parturbatlonS la largaly co randomlxa tha orbits of comaca in tha cloud, 
laavlng lltcla avidanca of tha initial formation sita of tha comaca. 

In addition, tha numarlcal modals ara usad to find tha distribuciona of 
parihalia and anargy for comaca in tha prasanc Oort Cloud. This work was 
aupporcad by tha NASA Planatary Gaophyslcs and Gaochamlstry Program, 

Rafarancas 

Martdan, B.G., Sakanina, Z., and Evarharc, E., Astron. J., 64, 1978. 

Oort, J.H., Bull, Aatron. Inst. Uach,, li, 91, 19S0, 

Uaissiun, P.R. , Katura, 288 . 242, 1980. 


0.4 She Effect of Star Paasavem on Comatary Orbits in Oort's Cloud 
by H. Scholl , A. Catsnave, A. Brahic 

ABSTRACT 

We investigate with two independent numerical methods the 
dynamical evolution of cometary orbits under the gravitational 
influence of passing stars in a three-dimensional model Sun-Comet- 
Star, where both star and comet move. The parameters of the 
model are minimum distance between passing star and comet, re- 
lative velocity between star and Sun, and all the orbital elements 
of a cometary orbit. 

We particularly investigate dynamical configurations which 
yield strong decreases in perihelion distances. The most 
favorable cases for the delivery of these "observable" long- 
period comets ara obtained if the cometary orbital plane is 
perpendicular to the star's orbital plane and if an additional 
particular geometrical configuration is given. After such an 
event, the direction of the semi-major axis of the cometary 
orbits coincides with the line of conjunction Sun-Comet-Star . 

The resul|t of Our calculations can serve as a basis for 
a tentative search for families of long-period comets which were 
perturbed into their present orbits by the same passing star. 

In addition, tfiese results provide empirical rules for the 
changes of cometary orbits due to a passing star. 
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Edgar Evarhart 

Chaabarlin Obaarvaeory and Daparcaanc of Phyalca 
Univaralcy of Danvar 

Tht orblta of abort pariod coaaca baloni to cha claaa of 
"chaotic" orblta. Thia typa, alwaya of incUMClon laaa than 39**, 

Includaa naar-parabolic orblta with parihalla naar Jupltar'a orbit 
or bayondt naar-ctrcular orblta at Jupltar or Saturn' a diatanca, 
aoaa u.tatabXa Trojan and horaoahoa orbltai and tha vlalbla abort 
pariod coaMt orblta. Thara ara fraquanc chaniaa fron ona of thaaa 
torm to aaothar. Tha "Xong pariod" orblta, axtandlng that tarn to 
IncXuda long pariod and Intamadlata pariod orblta of any inclination 
vlch analX anough parihalla for tha eo«Mt c ba vlalbla, do not 
intaract with tha chaotic orblta. Ha traea cha aaparaca avoluclon of 
thaaa two typaa of orblta fron Oort’ a cloud via atallar and planatary 
parturbaclona. 

0,6 J.A. Ftmandaz and U.-H. Ipp 

Title! ‘Evolution of a Ca-.ietar/ Sv/artn In the outer Plapatar/ Raolon 

Consitioration v/ill bs given to t.ne dynanical evolution of hyj»th3tlcal 
carets oricir.ally orbiting in the outer planetary region ( say betv/een 
Uranus aixi ifeptuns ! . Wa will attanpt to reach canclusioris about life- 
tbibs of sudr coiets against scattering aid tne incidence of a rosiuual 
caiBtarv’ swarm as a pcssibla source of intermediate and stort-pericd 
eoTvtts, This vork is a continuation of previous studies of both auidiors 
relateu to tiie di-naiiios of particles in Uie outer planatary region ana 
their connection with ccnets ( Refs (1) and (2) 


'inferences 

(1) Ip v;-H. 1977. On tlie early scattering process of tlie outer planets. 
In Corots, ?UiL«rolds, ;-'«atujriccs . Interrelation, 'evolutions and 
Origins, ! A, 11. Oeisenne, cii. ), Univ. of Toledo, ■18S-.J90. 

(2) Farnandat J.A. 1973. Mass removed by the outer planets in tne early 
solcir system. Icarus, 24, 173-1S1. 

0.7 A NEW METHOD TO ESTIMATE PERTURBATIONS OF JUPITER ON COMETARY ORBITS, 
by C. FROESCHLE and H. RICKMAN 


A new feet nethod if devtlopf/d and tested to escinecc pecturbetione of 
Jupiter (or planecf) on coaT/cary orbits. This swchod not only allows to 
maxinizc the aaount of Infcraations in Che building of a taaplc of pec- 
cuebneiotts used in Monte C4irlo simulation (rejection procedure) but eleo 
yields a good approxiaacioit of the perturbation sasq>lc. He compere the 
perturbations obtained by the new escinacor with the results of numeri- 
cal incegcacion of reguleci,c«u equations of notion for the stne dynami- 
cal model: the thcac-dimansionel , elliptic restricted three body pro- 
blem (Sun - Jupiter - Comet) , 
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ORBITAt PATTERNS AT iiOSE ENCOUNTERS 
At Cwuii and O.B. Valaaocbl, ZatifiUto Aatroflaioa Spaalala - CNR| 
OOIS9 Rom, Italy; L. Kraadk, Aair»nonical Inatltuta - SAV, 89930 
Brattalava, Caaohoalovalcla 

Tha poatar praaanta jovloautrlo trAjac^oriaa ot I80 objaota 
axparianolns low-valooity oloaa ripproacha)) to O'upitar. Tha first 
sroup of dlasraaui rapraaanta a citaln of 80 flotltiou. Jbjaota aup- 
poaad to Mve alons tha orbit of P/Otarwt bafora Ita anoountar with 
Jupitsr is 193b-1939. Tha chain oa>'airs 10” in tha Man anoMly of 
tha Initial orbit; axoapt for tha «dn<a, a unlfom spa«ilns of O.I” 
la adoptad. Tha aaoond group of dlagraM rafara to a aa«l>randon 
saa^la of 100 fictitious ooMts with Initial orblta nearly tangent 
to that of Jupiter. The oepurranea rates of aoM major aVanta 
(temporary aatalllta oapturas, change of porlhallon into aphelion 
and vloa varaa) for these two aamplas are also Indicated. 


On Comatm Ewolwa lute lacarolda or SatallitamTt The Phr aieat Raidawet 

Johan Oa^wij (Jot prapulnian Inh.) and Rdward f. Ttfdi»aao (Lunar 
and PlaTiotary Lab. Tucaon). 

Tn thia naper w« dineuan the avldenca for tha aMnsetad interrelation 
taatwaaa eomat nuelal, amtaroida, and small aatallltss, aa iafarrad 
from thalr avtlcal asd aamr^iafrarad raflaatlon SMCtra. Saaaral taama 
have obtained intarentlnf' radulta from SMetrophotoMtrie ohaarvotlena 
of faint comata. 

At- optic;:.! warolaagcha, CbapMa (pri*. aomm.) abtaiaad an RD-typa 
speatnui far P/Araad«Ripmus , Splarad at al . (PASP.9|."07) o»talnad a 
raddiah (R»tynaT) apaatrum for PAsmpai (i). canfirmad by Sarkar and 
!iaith<1989, Pefonald Oba. report to JPL). DanawiJ and CbapMn (this 
eonf.) abtaiaad am ^-typa anaatrum for tha saalag disk eandenaatlon 
of P/SehwaasMnn>kaehMaa (?). Tadesea (thia eonf.) obtained PH.typa 
nelora for r/Staphan-Otnnan, *t nanr«infrnrad waaalaa^ha, A'Hanrn ot al . 
(19£l. raprlat) fall to aaa any absarptloa eauaad by ley particles in 
tha COMO of bright comata. Daf.awlJ at al . (this esaf.) report about 
roeky/dusty JBX colors for P/SehwasaMna>kaahMna (1) during vary low 
activity. 

Cxtansive progress has been Mda with the aeaulmitioa of physical 
pornmatara of aatarolds in tha fmt‘ outer tacaa (29 *U) of tha osln belt 
(Oorawij and van Routen 1979. "Aniaralda" , T.Sohralc ad. hnlv. of Arl*. 
p.bl7; Tadaaeo and 'Iradia, thia eonf.). Uuaaactad to be ana of tha reoar- 
voira of oxtlnet eoaetary nnalai. (Inly vary dark abjaeta have bean found y 
hare, having optical apaotra with a neutral and aoMtlaaa vary reddish 
slgnatura. SagawlJ, Hartmann, and CrnlXahank (this eonf.) report about 
racky/duaty naar»lafrarad eolora for Chiron. Of Imtaroot la tha auggaatloa 
by Cradle and Tavcr)ca(1980, Nature ?B9 . 8bo) that tbs reddish and dark 
aurfaeam eon bo axplaiaad by the prauanee of Karogaa«llka organic com- 
pounds. possibly typical of tha rocky eamaanent In eomatcry cores. 

If. ss has bean auggaatad, s nlgnifleant fraction of the earth approaching 
asteroids are aaclact eomatary nuelal. than phyaiaal obsarvatlcM suggest 
that tbssa eoras are not cosposiilenally dlstlnav of aala bait aataraids 
with aaa or two poMlbla axeaptloM. 

Tha fact that aa neutrally ealerad faint coMt continuum has aa yet bavo 
obsarvad. My iadlcsta that aithar the (C-typa?) eero is partially shialdc 
by a dustcloud of C-typa partlclas with a also dlstributien such that 
reddish S-typa eolars ar gan.i nted, or wa iadaed ehsarve S-typa cores. 

Pore optical and iafrarad obsarvations of faint and distant eeaats are 
urgently asadad. 
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On tht Inpliutibllity of conttiry 
origin of most Apo11o*Amr isttrolds 

B.J. Uvin snd A.N. Slmononko 


As th# rit* of rtpltn1shm*nt of short-llvtd Apollo-Amor sstorolds 
from tht main btit Sttms to bt Insufficitnt to comptnsttt thtir lossts* 
tht Idtt wts put forward that most of thtm art dtactivattd comntary 
nucitl. Howtvtr obstrvatlonal and thtorttical tvldtnct for tht pos- 
sibility of transformation of comttary nucitl Into asttrold-likt objtdts 
Is Inconclusivt, This Is "ood tvldtnct that Apollo-Amor asttrolds 
raprtsant lest partnt bodits or nwit or tvtn all mattprlttSv But inttto- 
ritts cannot bt formtd within camttary nucitl with a constitutimi accordlnp 
Uhlppit's classical modal, whilt aittmativt modtls sttm to bt unsatisfac- 
tory. Thtrtfort Is It concludtd that tht comttary origin of most Apollo- 
Amor asttrolds Is implauslblt, and thoy art gtnuint asttrolds eomlng 
from tht main bait. Tht proctss of thtir rtpltnlshmtnt must bt studltd 
furthtr. 


Planttary Atmos phtrcs; Comttary Contribution 
N. Bhandarl. 0. Lai. M.N. Rao 

Tht volatllt compontnts In tht tarrastrlal atmosphtrt arc largtly 
dua to tht lata Influx of sarfeenaceeus chondritt (C.C.) - Ilka mlttrlals 
on tht accrtting tarth's surface. Tht compositional rtlatlon bttwttn 
comtts and tht C.C. - typt mattrlals will bt discusstd with rtgard to 
physicochtmical proctssts optrating In tht gtntratlon of planttary 
(terrestrial) atmospheres. Relevant lunar chemical data will be used. 
The focus win be on the chemical aspects of planetary atmospheres. 
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COMET IMPLICATIONS FOR THE ORIGIN OF LIFE 
C. Ponnamptruma 
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M.1F IR Spaci Exp«r1n«nt on Soyitt Spactprobt to Contt Hal lay 

H. Ardulni* J.P. Bibring, S. Cazas, H. Coaibas, N. Coron, R, Courtin. J.F. Crlfo, 
J. Crovislari C. EnwHch, T. Encranaz, E. Qarard. V. Krasnopolskl, J.H« lamarra, 
0. MaUlaa and V. Horoz 


An 1nfra*rtd spactrophotofnatar (Mavalangth ranga 4 to 20 microns} Mill ba 
Flown on tha Sovlat spacaproba to Comat Hal lay to study tha molacular coma and 
tha nuclaus. Its sclantific objactivas ara: (I) to maasura tha siza and tamparatura 
of tha nuclaus (11} tha abundanca and tamparatura of tha parant molaculas and 
(III) tha abundaiKa and tamparatura of tha dust particlas surrounding tha nuclaus. 


M.2P 

PHYSICAL OSSESVATIONS OF CO'^TTS WITH THE IKFHA-RSO ASTROHOMICAL SATELLITE 

A.H. OalatBma 0#pt, of Phyiic* and Aatronomy Dnivtraity of ToXtdo 
J. Dfgowij Jot Propulolon Laboratory paaadona CA 91109 

Tho numbor of eoRiots obaorrablo in 1982-1984 by IRAS, amounts to ton? 
a Tory farorablo signal to noiao ratio ia howovar not to ba axpaptad 
for mora than ona third of than. Thia numbar will probably ba mora than 
doublad by unaxpactad long pariod comats. 

Antieipatad aeiantifie raaulta ara; a) nuelaar tamparatura and albado; 
b. silicata aipiatura of tha nuelaua) e) praaanea or abaanea of a dusty 
haloi d) silicata aifjiatura of tha duat; a) tamparatura of tha dUat; and 
f) *1088 loss rata of thf grains. 


M.3P ODSERVATION/MISSION PLANNING AIDS FOR PERIODIC COMETS 

by David F. Bandar. Mission Dasign Sactlon, Jat Propulsion Laboratory 
Two forms of prasanting futura short pariod comat orbital 
position data ara givan which can ba of usa to thosa planning 
observing programs or to thosa Intarastad In comnt missions. Tha 
first Is simoly an approximata aphamerls for + 200 days around aach 
axpactad pari hal Ion for tha naxt tan yaars (through 1991). The 
second Is a list of these axpactad perihelia for tha naxt twenty 
years and a plot for aach comet showing Its motion in the Solar system 
and Its motion relative to tha Earth (a bipolar plot). Tha data are 
to be considered only as approximata since In most cases tha orbits 
used are Keplarlan extensions of recent or predicted osculating 
elements. 
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M.4P ft.H. Ztrull, R,H. Qltii, fl, Knifs*il 

Ruhr Un(v«r*1tlft S«chui«i Strtlch #htrit*rrfitrlsch* PhyilRi FRG 

" A Light Scitttringlxptriimnt for tht Miiiur««nnt of Co«#t*ry Ouit ** 

Tht scittoring proptrti#* of comottry 4uit pirticlii tr# cloiPly 
rtUttd to thi phyiiCPl propsrtiti of thtu pirticltl, It will bo 
ihown, thit ospocUlly in iltu-«#*iurtiii*nti of lingt* p«rticl#i 
cm provido dotoiUd inforsttion conctrning ih«poi rofroctiv* indoxi 
volocityi sir* diitribution, *nd ipitiol distribution of cotnotiry 
dust. Appropriitt instrunontotion will b« prtstntod. furthtrmorf 
scatttring rttults of modtls of conotary dust particlos. obtaintd 
in tht microwtvt laboratory, will bt compartd to tht mpirlcil 
scatttring functions dtrivtd from optical wtasurtBtnts of coistti, 


M.5P 


'■ t n~«itu optical obiatvaeloaa on boird Ciocto proba 


A.C. Lavaaitur-Ragourd (P.I.) 

J,L. Bartauai, R, Puaont, H. Faacou, R,H. CU*«, f> Glovana, 
r> Laay, Ai LUbaria, D.U, Schuanan, J,t« Ualnbarg (Co-I) 


Tha UaUay OpcicaL Proba Etcpariaane R.O.P.E. hai racantly baan 
approvad by ESA foe tha coaaeaty proba QiotM, 

Tha Optical Proba tachnigua (aaa Lavaaiaur-Regourd cc al, Spaca 
Haaaarch EXT, 19SI) ^a a unigua aathod for aaking optical in-aitu 
obtarvationa. It it baaad on photopolarinatric aaaauraMnta aada 
parallal to tha diraction of ■otion through tha duat and gaa com ; 
tha rapid Motion of tha apacicraft allowa gMoauramnea to ba diffarancad 
auch tnat tha brightnaaaaa and polariaaciona only rafar to a anall local 
voluaa, of about 140 ka in langth by 7 ka in diaaatar. 

Tha MaaucaMnta unaqui vocally dataraina tha apatial diatribution of 
tha duat nuabar danaity and of aoaa gaaaoua aniaaiona, aoaa changaa in 
tha grains aizs diatribution, and tha ratio of gaaaoua aniaaion / dust 
acattaring, Thaaa paraaMtara forga tha link batvaan in-aitu and past or 
futura raaota optical obaarvationa , 

Out of tha 3 channals of tha apaetral photopolariaatsr, 4 will ba davotad 
to continuuai, i.a. dust and 4 to diacrata aaissions, i.a. gas. Polarization 
will ba datarainad by tha spinning spacacraft rotation of tha analyzar. 

Tha nat rssult should ba an axtranaly light and raliabla inatruaant with 
no aoving parts. 


In-situ Evaluation of a CmmUxy IXist Effluxs 
DIDSYt on board ESA^s CoMt Kalla/ Giotto Mission 

J.A.M. McDonnall* G. Evans* E. Grtln* 

* Spaca Sciancas LaBoratojy, Uhivawit/ of Kant, CantarBur/, U.K. 
+ MaX'Elanek Instltut fur KampR/siit, HaidalBarg, P.R.G. 


An intagratad systaia co^rislng an arra/ of Indapandant dust lapact 
sansors has baan salactad as an asparlaant on ths ESA C«t Kalla/ 
Mission. Using tha antira front surfaca of tiv* Kalla/ Profea Mataoroid 
Shlald, tha systaia maasuras tha particulata mat^^ ^^ffl«c from a cowat 
and its mass distribution cvtr tha ranga 10 to 10 *g or avan largar*, 
this uppor llnlt Is dapandant only on tha maxlstn mass of particla 
intarcapvad by tha proba during fly-by. 


Instruaantation salactad for tha mission canprisas (1) an tepact 
plasma, micro-parforation and monantua sansing array which dataimlnas 
tha mass, panatratlon propartias, dansity and ionisation of taw«tlng 
particlas from 10^'g to 10"* <g yPPM); Cli) a mataoroid shiald 
momantm array which datarmines tha ismact position and moman^ 
i^changa of t™ antira proba (MaM)! Qii) # panatratlon Initlsitad 
capacitor dischargt array for datarainlng tha Japacting flux at thrta 
prtcisaly definad massas which, ara chostn to Ba 10"*, 10“’ and 10"’ 
timas tha critical mataoroid shiald panatratlon mass (CPD) ; and (iv) 
a sansor whiclt datarminas and maasuras impact perforations in tha Proba 
meteoroid shiold OCF]> 


The paper will discuss massuronant principles and, In particular, 
how In-situ flux maasuraments will relate to conatary science and the 
inteiplanetaty environment. 


t ^st Intact ^tection ^stero 

CO -IltVESrigATORS 

W.M. Alexander 

Institute for Environmental Studies 
Baylor University, WACO, Texas, USA 

R.J.L. Grard 
ESA, ESTEC, Holland 

E. Griin 

Max-Planck Institut fur Kemphysik 
Heidelberg, Gennany 

M.S. Hanner 

NASAJ.P.L., Pasadena, USA 

D.W. Hughes . , j 

University of Sheffield, England 


E, Igenbergs 

Tadmischa Univarsitit Mbchen 
Gatnuiy 

B.A. Lindblad 

Lunds Univarsitet, Sweden 

J.C. Muideville 

ONERA/aSRr-DERTS, Toulouse, France 
G.H. Schwehm 

Ruhr-UniversitEt Bochin, Germany 
^A^*!}f£^4sadena, USA 


M.9P Aa IM HiM/V«loeity fpactioMcar 

for A CoMC Million 

Ml Niu|tbiuiri •« Ki Coidiciini R« Coidiciia, D. %, Ciiy 

Jie froyuliioa libontory 
Ciiifornii Zaicleuti of Tichnolofr 
Findiu, CA *1103 

For ch« PMC tMo yurii w hivi bawi diviloplai and eieclni • ntw 
cypi of ion ipieeroaicir eipibli of obufjiiai chrM-diaiMionil viloeity 
liiierUiution fwiccloM with unuiually hi|h aiii riiolueloo ) , 

Thin inicruMnC diitrlbuCM icmi on cw-diaMiioMl dicdceocii with oni 
diaMiion I MMuri of Mii/chirii m 4 ehi oebar dlMnaion a aaaiura of :ha 
alavacion an«la of tha ion'i valocicy victor. Atiaueh anfla ia aappad by 
eha ipasacrafe ipia or ■Irror ican ■otloa and tha anariy diitribiuelon la 
dataniitad by variation of tha volU|oa appllad to tha iaitruMnc. Tha 
baale coaponanti arai (1) An aloctroacatie nirror which can wlthiCaad tha 
axpaetad duac flux and raflacta Iona into tha caac of tha InaeruMOC which 
la ihialdad froa duac; (2) A pair of irlda with variable appliad voluga to 
accalaraca or daealaraca tha Ineldanc iona bafora Chay ancar tha analyaia 
pare of tha Inatnanine} (3) A aactor nagnae which aarvaa aa a nonantun/ 
charia flltar with a vary wida ugular accaptanca; (4) An alaceroaeatic 
daflactcrr which ipraada tha nonaneua-analyiad baan according to anoc|y/ 
eharia (aguivalant to naaa/charga) » (3) Two nlcrochannal plata datactora 
with poaition aanattiva caadouc; and (6) Tha alaccronlca naadad for aiinal 
proeaailnit Inaeniaanc control, and high voltaga ganaratlon. 


M.9P SOKE PEOILEMS AMO SOKE SOLUTIONS TO IN SITU INVESTICATION 
or NEUTEAL ATMOSPHEW ON A PAST FLY-IT MISSION 

C. C. Curcla. C. T. Pan, K. C. Halah 
Dapartnanc of Phyalca 
Univaraity of Arlxona 
Tucaon, AZ CS721, U.S.A'. 

and 

E« Kapplar 

Max»Planck-lnatltut fuar Aaranony 
3411 Kaelanburg-Lindau 3 PRC 

Plying through a duacy anvlronnant at a apaad 30-70 kn a**^, tha taak 
of l£ chaiiiical analyaia of chw nuutcal atuoaphara with aufficiaut apatial 
raaoluclon baconaa a non-crivlal ona. Tha poaltiva and nagaeiva faaturaa of 
axiaelng tachnlquaa will ba dlacualad. Two eonplanantary ionization aehanaa 
tiling Idtntieal aaaa analyzara aaana to ptovtda aona of tha naadad aoluciona. 
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tUOP LSKoas IK TS! ATLICSPHERES OP COKOTS 

AIS3 OTSSR CSLBSTtiVL B0D73S AS RB5BA2(® TOOLS 


O.T. OobroToliky and S> Ibado7 

Xnatitaitt of Aatrophya £ea , Dushanba, USSH 

Oalculatiod. of contary oona Interaetloa vvitl: istarplanetary 
laedium aolld per-lilolaa ravaals tier/ poasibilltlQa for studying of 
cometa on the baais of meteor phenomena (Dobroyolshy and Xbadov, 
1980} Ibcdov, 1980). However aufficiently bright ( 4 0® ) natu- 
ral meteora may .appear even in the atnoaphvraa of bright oomets 
at a too small rata (<1 neteor/hour ) to be used for studying 
of comets especially those r/ith retrograde motion like comet 
Halley . 

The injection of small bodies from space vehicle into the 
etmospherea of cometa and othar celestial bodies allov/s to get 
bright netiiora. The observation of such artificial meteors from 
space is of interest for studying the gas production rate of the 
nucleus end the lav/ of molecule distribution in the cometary com- 
es and also for widening the range of ragisterable electromagne - 
tic information from the meteor region and for better unaerstan - 
ding the proper meteor processes such as the meteor body fragmen- 
tation in the earth's atmosphere. 


References: 

Dobrovolsky, O.T., and Ibadov, S., I960, Report presented to the 
i'/orhshop of the XAU Commission IIo. 15, Greenbolt, I960, oct. 22-24. 


Ibadov, S., I960, Komety i SJeteory, USSR, tio. 29, 49 
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M.11P Authori: MIIIIm Al, IryW , P, Ptttr Schlotrb . ind K. Sigfrid Yngvtsson 

Tltlt: Dirtet 0«t«et1on of UoUir Vapor In th« CoRt Using a Naw Spactlab 
SutMlHlmotor Talascopo 

AISTMCT: 

Tht dirtet datoctlon of H^O in tht coma of a eoaiat Is vary dasirabto In order to 
put production ratti and laolacular 11ft*t1ms on a firm basis. Earl lor efforts to 
uso ground'bistd ra<|1o*ta1oscopts for datoctlen of tbo 22 GHz uacor lint bavt not 
bttn sucetssful , axcapt for a postlblt dattetlon in CoMt Iradfiold. 

The SINTOX group at tlio University of itossachusetts has recently finished its defini- 
tion phase study, ohich shows the feasibility of eonstruetlng a telescope which can 
operate at the frequency of the S57 GHz transition of HjO. The Instrument Is designed 
for operation from Spacelab. It Is n Cassegrain taleseope with a main reflector 
diameter of 3.4 meters, fha half-powtr beamwidth of the telescope will be about 
40’^ 557 GHz, corresponding to a region with dlaeeter of 2.8*10^ km at a disunce 

of 1 AU, i.a. of the same ordur as the diameter of the HjO-coiitalning portion of ithc 
coma. 

He have calculated the expected Jgnal strength and find that production rates of 
thw< !i'der of 10 ^^ molecules per second are detectable, whereas expected production 
rates for Comet Halley are about two orders of magnitude greater than this limit. 
Detection of H 2 O thus is assured. Follow-on projscts of this type to detect other 
parent molecules (HCN, CH 3 CN) or Isotopic species of these also look very attractive. 

H.12P OLTIUtVZOUT MSORTTZON STUBIES OF ATOMS AND HOLSCOIXS 

m COMIT HJOIZY VZTH SPACE TEUSCOPE 

Pater L. Smith, U. Slack a Mlehaal Oppanhaixiec 

Tha poaail'lllty of studylno the ultraviolat abaacptio<i ipactm of 
a cemat, by uninq a hot atar as a background continuum iiourca, ia axaadnad. 

Sia advant of tha Space Talaacopa and tha forthcoadng apparition of comet 
Hallay ulU provide a ualqua opportunity for obaarvationa of this kind. Wa 
hava used a Haaar modal to aatimata tha molecular column daaaitias and pra- 
dictad aguivalant widths for lines of HjO, OH, and CT) as functions of time 
and angular distance from tha comat. Ha hava considarad tha cap-'bllitias 
of tha High Raaolution Spactregraph on tha Space Talaacepa and dataradnad 
tha minianaa datactabla aqui valent widths and, tharafora, tha omximum angular 
aaparation from the comat at which RjO, OH, and CO could bo studied. Ba- 
cauaa tha aphomsris of cemat Halley ia, at present (3/81) , uncertain by 
about one arc min, it ia net poaaibla to daannatrata that Hallay will occult 
particular, auitable background aourcaa, such aa AO stars of about 9th magni- 
tuda or brightar. Hewavar, a conaarvatlva , statistical aatimata ahowe that 
Hallay should pass near enough to 3±1.S such stars, priamrily during its 
crossing of tha galactic plana in April of 1986, and chat lines of ths C-X 
band of HjO <1240 i) and tha 4th positive system of CO (1400-1600 S) could 
be obaasvad. Estimatad aquivalant widths for OH and tha raaonanca lines of 
C and 0 indicate that these spacias may also be dat(»ctad. Such obsaeva- 
tiona could provide tha first optical dataction of H^O, tha fundamental parent 
siolacula in comat comae, and give direct nsasucas of melacular level populations. 


